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EXECUTIVE SUMMARY

The Hanford Spent Nuclear Fuel Project has completed an evaluation of

four alternatives for expediting the removal of spent nuclear fuel from the

K Basins and stabilizing and placing the fuel into interim storage. Four

alternative paths were compared: (1) Containerizing fuel in the K Basins,

transporting contained fuel to a facility for stabilization, and interim

storage of stabilized fuel in a dry storage facility, (2) Containerizing fuel

in the K Basins, transporting contained fuel to a wet temporary staging

facility, moving fuel to a facility for stabilization, and transporting

stabilized fuel to an interim dry storage facility, (3) Containerizing fuel in

the K Basins in multi-canister overpacks, transporting overpacked fuel

directly to a stabilization facility for passivation in the overpack, and

interim storage of stabilized fuel in a dry storage facility, (4) Packaging

fuel for transport overseas and shipping packed fuel to a foreign reprocessing

facility for reprocessing with eventual return of uranium, plutonium and

vitrified high level waste.

The comparative evaluation process consisted of a multi-attribute utility

decision analysis, a public, worker and environmental health risk assessment,

and a programmatic risk evaluation. The basis of the comparative evaluation

was the development of fundamental objectives and associated criteria.

Comparative cost and schedule data were developed for each alternative.

Important stakeholder values were identified and incorporated in the
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objectives and criteria. Expressed in terms of the objectives, the

stakeholder values are summarized as:

Remove the fuel and sludge from the K Basins, away from the

Columbia river, with a high probability of meeting, or

exceeding the 2002 Tri-Party Agreement milestone, paying

attention to worker health risk and total costs.

The four alternatives were evaluated quantitatively using the comparative

evaluation process. The evaluation illustrated that a combination of

functions or activities for one alternative better achieved some objectives

and satisfied some criteria than those of another alternative. Yet, each

Alternative had some potential disadvantages. As examples, for Alternative 2

the fuel and sludge was removed from the K Basins in the shortest time.

Alternative 3 had a better developed fuel stabilization process and the lowest

life-cycle costs. Alternatives 1, 2, and 3 considered a dry vault interim

storage facility. The public, worker and environmental health risks were

acceptable for each Alternative. In Alternative 3 the fuel and sludge was

handled the fewest number of times. The final fuel form appeared best for

Alternative 4.

As the evaluation continued, discussions became synergistic, and the

focus turned to the concepts of specific alternatives, which when combined

best satisfied the objectives and criteria. It became apparent that this was

the most effective approach. Therefore, the evaluation concluded that the

best Path Forward combines the following concepts:

1. Removal of K Basin fuel and sludge is uncoupled from the operation

of a stabilization facility.

iv
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2. A storage capability is provided to act as a lag storage or staging

operation for overpack fuel containers as they are removed from the

K Basins.

3. Metal fuel drying and passivation should be maintained as the fuel

stabilization process with the option of further refinements as more

information becomes available.

4. The near term NEPA strategy should focus on expeditious removal of

fuel and sludge from K Basins and placing overpacked fuel in

temporary storage.

v
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1.0 INTRODUCTION

1.1 PURPOSE

The Hanford Site has a large portion of the U.S. Department of Energy
(DOE)-owned inventory of spent nuclear fuel. The process for management and
ultimate disposition of the spent nuclear fuel includes assessment of several
Alternatives for stabilization, transportation, and safe interim storage until
determination of the ultimate disposition of the spent nuclear fuel can be
made.

In the Spent Fuel Working Group Report (DOE 1993) the Hanford Site
K Basins were cited as having high priority for resolution of environmental,
health and safety vulnerabilities. Renegotiation of the Hanford Federal
Facility Agreement and Consent Order, known as the Tri-Party Agreement,
(Ecology et. al., 1994) subsequently resulted in the target date to remove the
spent nuclear fuel from the K Basins by the year 2002.

The Spent Fuel Working Group assessment identified deficiencies in
existing spent nuclear fuel management. Most of these deficiencies result
from degradation of the spent nuclear fuel and the type and age of the spent
nuclear fuel storage facilities. Planned corrective actions include the
following.

" Encapsulation (or containerization) of fuel stored in the 105 K-East
Basin to isolate a potential pathway of fuel constituents to the
environment.

* Removal of all fuel and sludge from the 105 K-East. and
K-West Basins.

" Preparation of a Hanford Site Spent Nuclear Fuel Environmental
Impact Statement (EIS) and issuance of the record of decision to
provide for management of spent nuclear fuel at the Hanford Site.
Management activities would include spent fuel storage siting and
configuration and Path Forward for ultimate disposition.

* Technical evaluation and characterization of 100-N Reactor fuel to
support development of the Hanford Site Spent Nuclear Fuel EIS.

Four Alternatives were proposed for undertaking the first two of
the above listed corrective actions. A comparative evaluation of these
Alternatives has been performed to allow an informed selection.

I
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1.2 SCOPE

The principal inventories of 100-N spent nuclear fuel and the storage
conditions are as follows:

# 105 K-West Basin--952 metric tons of uranium in 3,815 closed
canisters. The condition of the fuel inside the closed containers
is uncertain. The basin water has only low levels of radionuclide
contamination.

* 105 K-East Basin--1,144 metric tons of uranium in 3,666 open
canisters. A significant fraction of the fuel elements are
suspected to be breached or to possess cladding failures. The water
in the basin is contaminated with radionuclides. There is a thick
layer of sludge on the basin floor.

An expedited program for removal of fuel and sludge from the Hanford
K Basins has been determined to be necessary and feasible. Based on a Systems
Engineering approach to define the problem and delimit the program endpoint,
four Alternatives were defined.

* Alternative 1: Containerization and Storage in K Basins--
Containerization and storage in existing K Basins with subsequent
transfer to a spent nuclear fuel conditioning facility, then to
interim dry storage.

" Alternative 2: Wet Pre-Interim Storage--Expedited transfer to new
wet storage with subsequent transfer to a conditioning facility
followed by transfer to interim dry storage.

* Alternative 3: Dry New Facility Storage--Direct transfer to, and
stabilizing for, expedited interim dry storage.

" Alternative 4: Foreign Processing--Direct turnover of fuel to a
foreign processor for processing, and subsequent return of residue
(conditioned waste) for interim dry storage.

These Alternatives, consistent with the DOE risk based programmatic
decision process, are evaluated on programmatic considerations, project cost/
schedule parameters, stakeholder values, regulatory compliance and technical
feasibility/maturity. For all Alternatives, the Path Forward is defined as
starting with spent nuclear fuel in storage in the present condition in the
K Basins and concluding with the spent nuclear fuel stored in a new, interim
dry storage facility, designed for a 40-year operational life.

The evaluation of these Alternatives encompasses those processes and
project activities necessary to achieve acceptable interim dry storage of
the spent nuclear fuel. Excluded from the comparison bases and parameters is
final dispositioning of the spent nuclear fuel in a Federal Waste Repository.

In the sections that follow specific information is succinctly presented
to provide the essence of the topic being discussed. More detailed, technical
information is provided in the appendices that are correlated and referenced
to each topic.

2
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2.0 ASSUMPTIONS

To permit consistent evaluation of the Alternatives, these assumptions
have been put forth by the Spent Nuclear Fuel Project Staff and approved by
DOE:

1. Spent nuclear fuel is not waste.

2. Sludge is considered to be spent nuclear fuel (sludge in canisters,
both K-East and K-West Basins, pool sludge in K-East).

3. The evaluation is limited to the current four Alternatives.

4. The path forward for evaluation process ends with receipt and
custodianship of K Basin fuel in interim dry storage.

5. The annual interim dry storage costs are the same for all
Alternatives.

6. Any new facilities will meet Nuclear Regulatory Commission (NRC)
licensing requirements.

7. Modifications to existing facilities will be in accordance with
DOE orders and requirements.

8. Forty-year interim dry storage will meet NRC licensing requirements.

9. Selection of Alternative will not prejudice complex-wide
Programmatic EIS.

10. Alternatives will accommodate disposition of K Basin water and
debris. The waste from, and decontamination and decommissioning of,
any new or modified facilities other than interim dry storage will
also be accommodated.

A basis for each assumption is provided in Appendix A.

3
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3.0 DECISION ELEMENTS

3.1 KEY DECISION ELEMENTS

During the course of their deliberations over the information relative to
the evaluation of the Path Forward Alternatives the K Basin Spent Nuclear Fuel
Task Team recognized certain key elements as significant to the Path Forward
decision-making process. These Key Decision Elements are discussed in the
sections that follow.

3.1.1 National Environmental Policy Act

DOE must complete the National Environmental Policy Act of 1969
42 USC 4321, et seq. (NEPA) process before reaching a final decision on the
disposition of spent nuclear fuel in the K Basins. The NEPA process will
include the public in the DOE decision making process. DOE will determine the
appropriate level of NEPA review for the actions. According to DOE NEPA
Implementing Procedures, Compliance with the National Environmental Policy
Act, (10 CFR 1021), the proposed relocation of spent nuclear fuel from
K Basins to an interim storage facility may require an EIS. DOE currently is
preparing a programmatic EIS to determine the appropriate management of spent
nuclear fuel throughout the DOE complex Spent Nuclear Fuel Management and
Idaho Nationaal Engineering Laboratory Environmental Restoration and Waste
Management Program Draft Environmental Impact Statement, (DOE/EIS-02030). DOE
will not take any action with adverse environmental impact, nor limit the
reasonable alternatives for spent nuclear fuel management unless the action is
independently justified, accompanied by an EIS, and does not prejudice the
ultimate decision on the programmatic EIS (40 CFR 1506.1).

An expedited response means, getting the fuel and sludge containerized
and away from the river as directly as possible. The initial activity,
characterization of fuel and sludge currently in the basins, is underway. The
next activities are: fabrication, or procurement, and use of overpacks in
K Basins; preparations for movement of fuel in the K Basins; and, providing
for transportation.

DOE currently is preparing a programmatic EIS to determine the
appropriate management of spent nuclear fuel throughout the DOE Complex.
Further, the programmatic decision on interim storage would be reviewed by a
future Hanford Site Spent Nuclear Fuel Management EIS. These actions are not
expected to be complete for at least two years.

Stabilization and subsequent interim storage would probably require an
EIS as discussed in Appendix B, Section B.1.0. Since these activities are
further in the future, there is the opportunity for the programmatic EIS and
the Hanford Site Spent Nuclear Fuel Management EIS to be completed.

5
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3.1.2 Regulatory Considerations

The effort to complete the expedited fuel removal can be minimized by
designing, constructing, and operating the new facilities in accordance with
requirements already established within DOE Site requirements.

The DOE has established safety requirements for its facilities as
reflected in the DOE orders and rules that are supplemented by directives,
notices, instructions, safety guides and technical standards. Based on these
requirements, each contractor negotiates specific facility safety requirements
that are imposed through contract conditions. These negotiated design and
operational requirements become the facility's Authorization Basis, defined as
those aspects of the facility design basis and operation requirements relied
upon by DOE to authorize operation. The Authorization Basis is described in
documents such as the facility Safety Analysis Report and other safety
documentation, as well as through facility-specific commitments made to comply
with DOE orders.

New facilities will be designed to meet the intent of NRC regulations and
requirements including reference national codes and standards. "Licensing
Requirements for the Independent Storage of Spent Nuclear Fuel and High-Level
Radioactive Waste," (10 CFR 72) is currently in place to license the
independent storage facilities for the large quantities of commercial power
spent fuel. The Project safety documentation will have to address the K Basin
metal fuel and its operational experience in the N-Reactor.

3.1.3 Special Nuclear Material Accountability

Conventional methods of accounting will be difficult to apply to the
spent nuclear fuel in its current degraded state. Alternate methods to assure
adequate safeguards must be developed and applied to meet the intent of the
Safeguards requirements. There is expected to be a documented loss of special
nuclear material during the processing of the fuel at K Basins. This loss is
due to the use of pre-irradiated fuel weights in the current inventory, and
the fact that there have been no adjustments to the inventory to account for
the small fuel fragment and corrosion loss during storage and K-East
segregation activities. The loss will be reduced as the sludge is packaged,
characterized, and inventoried. During the engineering phase of the Path
Forward, policies need to be established to effectively deal with this issue.

3.1.4 Wet vs. Dry Interim Storage

An exhaustive comparison of wet versus dry interim storage has not been
undertaken for this effort. However, a dry interim storage system was assumed
for the following reasons:

* Wet storage inherently results in continued degradation of exposed
metallic fuel with an associated release of corrosion products and
other fuel constituents to water in contact with the fuel.
Additionally, radiolytic decomposition of the water requires venting
of wet storage containers and active monitoring.

6
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* Assuming proper fuel preparation and appropriate dry storage
conditions, dry storage of most fuels significantly reduces the
environmental and safety risks associated with fuel degradation in
wet storage by reducing mobility of high activity fuel constituents.

* Because of this reduced risk, the relative environmental and safety
performance of engineered dry storage systems are considered
superior to wet storage systems for the assumed 40 year period.

* Previous evaluation indicates that operations and maintenance costs
for wet storage are higher than for dry storage (Feizillahi and
Shropshire 1993).

* Active systems required to maintain wet storage result in higher
relative waste generated in the wet storage system than projected
for the dry storage system.

Based on these and other factors, the DOE Integrated Spent Fuel Program
previously identified plans to develop and implement interim dry storage,
where feasible, for DOE-owned spent nuclear fuels DOE Integrated Spent Nuclear
Fuel Technology Integration Plan, (DOE 1994a). These factors provide a
adequate bases to assume dry interim storage without detailed evaluation.

3.1.5 Passivation vs. Oxidation

Passivation for dry storage (e.g., the Independent Technical
Assessment process) involves drying, decomposition of hydrides, controlled
oxidation to passivate uranium metal surfaces, inerting, and seal welding in
high integrity containers, which may then be placed in a storage cask, multi-
purpose canister, or a vault for dry storage.

The oxidation options considered are representative of the general class
of fuel oxidation options. They convert the fuel from metallic to oxide
forms. It seems premature to judge whether any given process would have
overweighing merits as waste forms requiring no further processing/packaging.
The oxides may seem relevant to the oxides in commercial fuels, but surface
areas and particle sizes may enter into concerns about repository source
terms. The metal forms, in their passivated, doubly-contained status, should
not be summarily judged as unacceptable waste forms until the final repository
criteria are defined.

The passivation process provides for safe and stable interim storage,
although engineering aspects remain to be demonstrated. This does not
foreclose future options--if oxidation is eventually regarded as essential, it
can be accomplished, but with a technology that may have been developed to
yield a product that is optimum for final repository criteria.

On the other hand, the oxidized products may have a higher prospect of
acceptability for direct disposal or are readily converted to glass or ceramic
forms if required.

7
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3.2 COMMON DECISION ELEMENTS

Again, the Spent Nuclear Fuel Task Team identified elements germane to
all the Path Forward Alternatives which were considerations in the Path
Forward decision process. These common decision elements are discussed in the
following sections.

3.2.1 Requirements

The Task Team adopted the project requirements set forth in the draft
Spent Nuclear Fuel Project Technical Baseline Document (WHC 1994a). Following
the format of that document, the initial effort in reviewing these
requirements involved the decomposition of the requirements of elements 4.1.1,
"Deactivate K Basin (and support systems)," and 4.7, "Store, Stabilize, and
Disposition Spent Nuclear Fuel" to find those functions which applied
explicitly to this Project. This review revealed the need to look further at
the Environmental and licensing requirements and identified the spent nuclear
fuel project functions associated with the Path Forward. The four Path
Forward Alternatives were then reviewed for compliance with the requirements
allocated to these functions by the spent nuclear fuel Project Staff. It was
concluded that all four Alternatives were capable of complying with the
requirements.

Regulatory requirements include the safety documentation prerequisite to
the start of construction and operation. Generally, the early functions of
the four Alternatives will be performed under the usual DOE orders, viz.,
Nuclear Safety Analysis Reports, Technical Safety Requirements, Unreviewed
Safety Questions, Nuclear Criticality Safety, Startup and Restart of Nuclear
Facilities, and General Design Criteria. Regulatory compliance is expected to
significantly affect cost and schedule.

3.2.2 Tribal, Regulator, and Stakeholders Values

DOE, in conjunction with regulators and other federal, tribal, state, and
local government entities, have sponsored two Hanford stakeholder forums that
have provided values to be considered in K Basin spent nuclear fuel cleanup
decisions: (1) The Hanford Future Site Uses Working Group was charged with
developing future use options for the Site and assessing their implications on
cleanup. Future uses were thus proposed for each of six major geographic
areas of the Site, and the necessary cleanup scenarios described. Of these
six the two areas most affected by the K Basin remediation are the Columbia
River, and the land between it and the 100 Areas. For these two areas the
Working Group cites cleaning up contamination affecting the River as an
immediate priority. The Working Group also advanced general recommendations
on the Project; and (2) The Hanford Tank Waste Task Force was convened in May,
1993 by the DOE, the U.S. Environmental Protection Agency, and Washington
State Department of Ecology (Ecology), the three agencies renegotiating the
Tri-Party Agreement. The Task Force's key message to the agencies was "Get on
with cleanup!" (i.e., use available technology and resources now without
precluding the use of improved, emerging technology).

8
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Recent presentations were also made to the Confederated Tribes and Bands
of the Yakima Indian Nation, the Confederated Tribes of the Umatilla Indian
Reservation, the Nez Perce Tribe, the U.S. Environmental Protection Agency and
Ecology, and the Hanford Advisory Board's Major Safety and Waste Management
Issues Committee specifically to obtain their values as input to the Spent
Nuclear Fuel Project decision process.

The tribes have legal rights regarding the Hanford Site. It is,
therefore, incumbent on the management of the Spent Nuclear Fuel Project to
ensure that the Project's strategic direction is aligned with their values.
General values regarding the Hanford Strategic Plan, the Hanford Mission Plan,
and Hanford Environmental Remediation and Waste Management have been
transmitted to DOE-Richland Operations Office (RL). However, to ensure that
specific tribal values are incorporated into Project's decision process the
local tribes were consulted.

Appendix B, Section B.3.0 provides an expanded treatise on the tribal and
stakeholder values related to the spent nuclear fuel Project.

3.2.3 Characterization

The current characterization program consists of four principal elements:
(1) establishing the pathway to the hot cells so that quantitative
measurements can be made as needed, (2) sampling the contents of the sealed
canisters, (3) obtaining sludge samples, and (4) using underwater video
cameras to establish the extent to which fuel is broken. Information
currently being gathered is not oriented toward a specific Path Forward
Alternative; rather, it is useful regardless of the Alternative chosen.
However, characterization activities will be oriented toward the selected
Alternative, and will support process design, process control, and product
control (WHC 1994a).

3.2.4 Sludge Management

Sludge is assumed, for the purpose of this evaluation, to be spent
nuclear fuel. Three disposition options for basin sludge are available at
this time. These options consists of: (1) storing sludge with fuel,
(2) managing sludge with Hanford Site tank waste, or (3) managing sludge with
Hanford Site solid waste. Selection of one or more of these options for
portions of the basin sludge is dependent on whether sludge is designated to
be fuel or not, and if not designated fuel, whether the sludge exhibits
dangerous characteristics. If designated fuel, it is clear that a disposition
option to store all sludge with fuel would be selected. Management of the
sludge as spent nuclear fuel obviates having to consider the different
regulatory options for the disposition of the sludge alone. When managed as a
waste, however, the question of regulatory authority arises. If sludge is
designated as non-fuel material and exhibits dangerous characteristics,
permitting requirements, impacts on schedules for design construction, and
operation of fuel stabilization and storage systems become a concern for
expedited actions.

9
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The presence of sludge, combined with fuel in processing systems, can
also generate technical challenges that must be addressed during the design
process and system operation. These challenges include the following.

" Provision of adequate drying for the combined fuel/sludge system to
preclude significant gas generation from water radiolysis. Sludge
if present in unknown quantities and composition, will provide an
additional degree of uncertainty that drying is complete.

* Addressing the increased potential for particulate fines transmitted
to off-gas equipment to the point that shielded filter systems are
required.

Solutions to these design challenges may indicate that sludge management
in a separate process system from fuel is desirable independent of whether
sludge is, or is not, designated to be fuel.

Appendix B, Section B.4.0, gives a more extensive discussion of the
affect of sludge management in the K Basin spent nuclear fuel removal project.

3.2.5 Water Removal

Water quality in K-East Basin must be improved to meet Tri-Party
Agreement milestones and also the water treatment system must be improved to
maintain water quality during fuel and sludge removal operations. The Tri-
Party Agreement milestone requires water disposition to start by March 1999 if
the fuel and sludge have been removed, or to reduce the tritium concentration
to 300,000 pCi/L. The latter would be accomplished by starting in September,
1996, a 2M gal/year feed and bleed process to achieve an order-of-magnitude
reduction in 6 years. The March 1999 date was based on fuel and sludge
encapsulation, which will not be performed at this time. Consequently, the
focus has been to reduce tritium concentration, starting September, 1996.
Westinghouse Hanford Company is submitting a report to DOE, Options for
Disposition of KE-Basin Water, WHC-SD-SNF-ES-005 (WHC 1994b), describing six
options: (1) treat bleed water by ion exchange and filtration, and dispose of
water by evaporation, or into river at K Area; (2) treat at 100K Area, send to
Effluent Treatment Facility and dispose of in State Approved Land Disposal
Site; (3) treat at 242-A evaporator and Effluent Treatment Facility and
dispose of in State Approved Land Disposal Site; (4) Treat at evaporator and
Effluent Treatment Facility and detritiate with developmental technology;
(5) process water behind seismic isolation barrier (10% of basin volume);
and, (6) do no processing because isolation barrier meets intent of milestone.
All of these except option 1 can be operational by September, 1996. Option 1
would be operational by FY 1998. None of these options would impact Path
Forward. Regardless of the option selected, the basin water system will
require upgrades to maintain water quality during fuel and sludge
dispositioning to reduce dose rates and maintain visibility. This can be
accomplished by September, 1996 and will not impact Path Forward for spent
nuclear fuel removal. Water removal from the basins will occur after fuel and
sludge removal and will not affect Path Forward.
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3.2.6 Debris Removal

K-East Basin has significant quantities of debris piled at random in
auxiliary pit areas and throughout the main basin. Debris is any material in
the basin that is not fuel, water, or sludge and consists of 2,000 empty
canisters, old tools, cables, gloves, etc. The volume is sufficient to
interfere with near-term activities including seismic barrier installation,
equipment piloting, and fuel and sludge removal. The scope of this task is to
remove the debris, decontaminate it to non-transuranic (TRU) levels and
package it as solid radioactive waste. It will then be disposed of at the
Hanford Site, or possibly shipped to another licensed site for metal recovery.
This effort is described in 105-KE Basin Debris Removal Functions and
Requirements, WHC-S0-ND-FDR-004, (WHC 1994c). This effort will not impact
Path Forward schedules. Solid waste will also be generated as part of fuel,
sludge and water processes. Cleanup of this waste will be concurrent with
processing activities in both K Basins, will be handled as a radioactive solid
waste stream for these processes, and will not affect the Path Forward.

11
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4.0 SUMMARY OF ALTERNATIVES

For purposes of evaluating the Alternatives a common starting point was
chosen, namely, the current configurations and spent nuclear fuel inventories
of the K Basins. Interim dry storage of the spent nuclear fuel on the Hanford
Site is the common endpoint. The set of Alternatives are illustrated in the
top-level functional flow diagram in Figure 1. Each function block, in turn,
represents a set of options which fulfill that function. However, one option
in each function was chosen as primary for the evaluation, e.g., "Repack and
Passivate" for the stabilization function of Alternative 1. The dotted line
indicates the regulatory authority with which the functions are assumed tf
comply (i.e., the DOE orders or NRC Licensability).

Initial approaches to the disposition of K Basin fuel were based on
placing a barrier around the fuel, allowing the spent nuclear fuel to safely
remain in K Basins for a relatively extended period until the requirements for
final disposition are understood. For this interim, candidate processes of
passivation or oxidation would have emerged as acceptable for producing a
product for final disposition. However, work done by the Independent
Technical Assessment team has shown that passivation is viable for stabilizing
fuel. This, together with the delay of the availability of a final
repository, has led to the possibility of using passivation to expeditiously
provide a product suitable for interim storage. This led to the design of
Alternative I as Containerize fuel and sludge and then maintain in K Basin
storage until a stabilization facility is available. Alternative 2 was also
based on pre-interim storage period to allow technology development, but the
selection of passivation for stabilization again has allowed the schedules to
be based on the earliest times for design and construction, constrained only
by engineering and regulatory requirements. Thus, with the adoption of
passivation as advanced by the Independent Technical Assessment study (Devine
1994), the Alternatives have become more similar to each other, and differ
more from earlier-concepts.

4.1 GLOSSARY

The following is a function glossary defining the major functions
associated with the Path Forward Alternatives.

1. Spent Nuclear Fuel Characterization--This function pertains to
establishing the degree of degradation of the K-East Basin inventory
and the condition of the spent nuclear fuel in the sealed containers
in the K-West Basin.

2. Spent Nuclear Fuel Containerization or Encapsulation or Overpack--
This function is common to all Alternatives. Selection between
these options depends on the Alternative selected. Facility and
equipment requirements vary from minimal containerization for onsite
transport, to some degree of spent nuclear fuel preparation and
final packaging for interim dry storage.
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3. Onsite Transport--Provisions for transport are required for all
Alternatives. Packaging requirements (item 2, above) are
determined, in part, by transport mode (rail or truck) and by type
of shipping cask which, in turn, is determined by the destination
and the degree of regulation.

4. Stabilization--This function applies only to Alternatives 1, 2,
and 3. In Alternative 4, reprocessing is provided as an offsite
service.

5. Pre-Interim Wet Storage--This function applies only to
Alternatives 1 and 2. In the former, the function is accomplished
in the K Basins; in the latter, in modified facilities elsewhere on
the Hanford Site.

6. Interim Dry Storage--This function is defined as the endpoint of all
the Alternatives selected for comparison. At this point the spent
nuclear fuel has been stabilized such that a safe, environmentally
compliant extended storage is possible, requiring only minimal
surveillance until provisions for final disposition are in place.

4.2 ALTERNATIVE SUMMARIES

4.2.1 Alternative 1: Containerization and Storage in K Basins

Alternative 1 begins with overpacking the fuel stored in the K-East
Basins and storing the overpacked and encapsulated fuel within the K Basins
until a fuel stabilization and interim storage system is available. The fuel
stabilization process is assumed for comparison purposes to be based on
repackaging and passivation of the fuel, once it is received in the fuel
stabilization facility. The repackaged/passivated fuel is then transferred to
an interim storage facility which is assumed to be based on a vault storage
concept.

This Alternative, described in more detail in Appendix C, Section C.1.0,
consists of upgrading the existing K Basins (retrofit and life extension),
packaging of the current K-East Basin inventory, and some period of pre-
interim wet storage in the existing K Basins until a stabilization facility is
available. The stabilization facility selected is a modification to the Fuels
and Material Examination Facility hot cells. A new facility in the 200 Area
provides Interim dry storage.

4.2.2 Alternative 2: Wet Pre-Interim Storage

This Alternative is based on overpacking the fuel stored in the Basins
and transferring the overpacked fuel to a wet pre-interim (an existing
facility modified for wet storage) storage facility. The fuel is stored in
this wet storage facility, a pool connected to Fuels and Material Examination
Facility, until a stabilization and interim storage system is available. The
fuel stabilization process for comparison purposes is assumed to be based on
the fuel passivation concept proposed by the Independent Technical Assessment
team. The Independent Technical Assessment process transfers the fuel from
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the overpacks employed for the pre-interim wet storage to the package
configuration developed for the passivation system, within the pre-interim wet
storage facility. The repackaged fuel is then transferred to the fuel
stabilization facility constructed in the Fuels and Material Examination
Facility Truck Lock for passivation. The passivated fuel is then transferred
to the dry interim storage facility which is based on a vault storage concept
and located in the 200 Area. Additional description is found in Appendix C,
Section C.2.0.

In this Alternative, the principal feature is the prompt removal of
the spent nuclear fuel from the K Basins to an another location on the Hanford
Site for some period of pre-interim wet storage.

4.2.3 Alternative 3: Dry New Facility Storage

This Alternative is based on the concepts proposed by the Independent
Technical Assessment team. Prior to removal, the spent nuclear fuel and
sludge are placed in multi-canister overpacks which provide primary
containment for the transition from wet storage in the K Basins, through
stabilization by passivation, to the interim dry storage. The multi-canister
overpack is designed to contain a 5-high stack of canisters with 2 canisters
at each level (i.e., 10 canisters/multi-canister overpack [see Appendix C,
Figure C-12]).

From the K Basins multi-canister overpacks, containing the spent nuclear
fuel and sludge, are transported to a new stabilization facility which is co-
located with a new interim dry storage facility in the 200 Area. At the
stabilization facility the spent nuclear fuel and sludge are dried and
passivated. The multi-canister overpacks are backfilled with inert gas and
then moved into the new interim dry storage facility.

4.2.4 Alternative 4: Foreign Processing

In this Alternative, the custody of the packaged spent nuclear fuel is
transferred to a foreign enterprise that assumes responsibility for
transoceanic transport and for processing to stable residues (conditioned
wastes). In the nominal configuration, the uranium, plutonium, and vitrified
high-level waste from reprocessing are returned to the Hanford Site for
interim dry storage to await final disposition.

Alternative 4 includes modifications to the K Basins cask out loading
facilities to accommodate the British Nuclear Fuel Laboratories casks,
packaging N Reactor spent nuclear fuel from both Basins, shipping the spent
nuclear fuel to the British Nuclear Fuel Laboratories Sellafield Plant located
in the United Kingdom, processing the spent nuclear fuel in the Sellafield
Plant and returning the residues to the Hanford Site for interim dry storage.
The low- and intermediate-level wastes would be retained in the United
Kingdom. Primary options within this Alternative include: (1) shipping of
fuel in the British Nuclear Fuel Laboratories' cask; and, (2) retention of
conditioned, intermediate and low-level waste/residue in the United Kingdom
instead of return to the Hanford Site for interim dry storage. The
Alternative is further described in Appendix C, Section C.4.0.
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5.0 EVALUATION OF ALTERNATIVES

5.1 FUNCTIONS AND PROCESSES FRAMEWORK FOR ALTERNATIVES EVALUATION

The four Path Forward Alternatives proposed for removing and
dispositioning the spent nuclear fuel and sludge from the K Basins are
presented in Figure 2 as a Functional Flow Block Diagram. The purpose of the
Functional Flow Block Diagram is to provide a common basis for evaluating the
four proposed Alternatives. The 20 functions in Figure 2 are referenced
throughout this report. The specific functions included in each Path Forward
Alternative are identified in the description given for each in Appendix C.
No one Alternative requires all 20 functions. The Functional Flow Block
Diagram provided guidance for gathering data, including input and output
quantities, and requirements and resources for each function.

For the Multi-Attribute Utility Decision Analysis, the Assessment of
Environmental, Safety, and Health Risks, and the Programmatic Risk Evaluation
(discussed in Sections 5.3, 5.4, and 5.5, respectively), each function of the
Functional Flow Block Diagram was evaluated by holding interviews with
individuals familiar with each Path Forward Alternative. During these
interviews information was obtained to supplement that provided by the
engineering reports on each Alternative.

The cost and schedule evaluation (see Section 5.2) was performed in a
manner to ensure commonality of approach and data content among the four
Alternatives. The cost and schedule evaluation is organized by the structure
identified by the Functional Flow Block Diagram.

5.2 COST AND SCHEDULE DATA

5.2.1 Methodology

Cost and schedule estimates were developed for the Path Forward
Alternatives. The schedules are organized consistent with the Path Forward
Alternatives Functional Flow Block Diagram in Figure 2. A cost and schedule
methodology was provided to individuals associated with each Path Forward
Alternative for use in development of the report on each Path Forward
Alternative.

Using PRIMAVERA* project planner software a generic schedule model was
developed which provides:

* typical logical relationships among activities,
* a basis for modeling constraints on performance of the activities,
" commonality of schedule basis among the Alternatives.

PRIMAVERA is a trademark of Primavera Systems, Inc.
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Based on inputs, activities were adjusted for differences in scope and
logic. Estimates were established for cost and schedule for each Alternative.
Time durations are nominal values with a 50% confidence of achievement. Costs
are life cycle costs in FY 1994 constant dollars. Where appropriate
contingency is included in the estimate.

The cost and schedule information received relative to each Alternative
varied both in assumptions, estimating techniques, and scope. Consequently,
these data could not be compared directly. To facilitate a comparison of the
Alternatives, an effort was made to normalize the cost and schedule estimates.
This effort included adjustments to original cost and time duration estimates;
unnecessary scope was deleted and missing scope was added; and cost adders
were made on a common basis. Each cost and schedule element for each
Alternative was reviewed line-by-line through meetings with individuals
knowledgeable with K Basin operations, and engineering and construction
activities.

It should be emphasized that the cost and schedule information for each
Alternative was normalized in order to have a relative cost and schedule
comparison. These cost and schedule estimates are not intended for
establishing actual project budgets. Rather, once the Recommended Path
Forward is selected, appropriate cost and schedule estimates will need to be
developed from preliminary engineering designs.

Normalized cost and schedule packages are provided in Appendix D for each
of.the four Path Forward Alternatives. Tables 1 and 2 list the key milestones
and costs for the four Alternatives.

Table 1. Spent Nuclear Fuel - Key Schedule Milestone Comparisons.

1Milestone Alternative 1 Alternative 2 Alternative 3 Alternative 4

Implementing Decision 11/94 11/94 11/94 11/94

Fuel Containerization 04/98 11/00 06/03 04/04

Fuel and Sludge Removal from K Basins 11/03 11/00 06/03 04/04

Transfer to Interim Dry Storage Complete 11/03 03/03 06/03 NA

5.2.2 Cost and Schedule Data Analysis

The schedule analysis assumes the selection of the Recommended Path
Forward by November 1, 1994. Based on the schedule analysis, Alternative 2,
which provides pre-Interim wet storage in a new pool facility adjacent to the
Fuels and Material Examination Facility, is the only Alternative that achieves
removal of fuel and sludge from the K Basins by the 2002 Tri-Party Agreement
milestone. Both Alternatives 1 and 3 complete the fuel and sludge removal
during 2003, and Alternative 4, Foreign Processing, finishes shipping of fuel
from the K Basins during 2004. Alternative 1 has the advantage of achieving
early containerization of the spent nuclear fuel in the K Basins.
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Table 2. Spent Nuclear Fuel - Cost Comparisons (in $ millions).

Cost Element Alternative i Alternative 2 Alternative 3 Alternative 4

K Basins operations 397 273 377 415

K Basins Activities (a) 94 91 118 134

Transportation 47 50 21 10

Pre-Interim Fuel Storage NA 132 NA NA

Fuel Stabilization 286 259 238 57

Interim Storage 50 61 60 46

D&D Costs 220 266 180 135

Project Management/ComPL/PubLic 95 88 91 100
Involvement

other Program Costs 3 2 1 1,000 - 2,500(b)

Total 1,192 1,223 1,086 1,897 - 3,397

a)1K Basins activities include characterization, fuel packaging, sludge, debris, and water.
(b)Th. cost range for British Nuclear Fuel Laboratories transport, processing, and storage

is $1 to $2.5 billion.

Several features of the cost analysis for Alternatives I through 3 are
noted below.

0 Alternative 3 is evaluated to have the lowest costs.

- Alternative 2 includes the cost for a pre-Interim storage
this added cost is balanced by reduced costs for K Basins
(i.e., fuel is removed from the K Basins earlier).

pool ; but
operations

e Transportation costs for Alternatives I and 2 are larger than for
Alternative 3 because of the need to transport all of the fuel twice
instead of once.

* The cost of in-Basin activities are higher for Alternative 3 due to
canister handling and de-sludging tasks.

* Alternative I has higher fuel stabilization facility costs (i.e.,
repack fuel and passivate in a hot cell), but the costs are balanced
by the less expensive overpacks and a reduced number of fuel
containers for passivation and storage achieved by the repackaging
step.

* Interim storage facility costs are slightly lower for Alternative 1
due to the reduced number of containers required for storage.

- Limited information for estimating decontamination and
decommissioning costs for new facilities is available. If the costs
in Table 2 are totaled without the decontamination and
decommissioning costs, then the costs for each Alternative are
nearly the same.
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5.3 MULTI-ATTRIBUTE UTILITY DECISION ANALYSIS

The four Path Forward Alternatives were evaluated using decision analysis
and multi-attribute utility theory. These techniques were chosen because they
help:

" Create logically, defensible decisions by documenting the decision
process.

* Specify what criteria are to be considered, how the criteria are to
be measured and evaluated, and the relative importance of the
criteria.

* Clarify the underlying rationale or logic upon which the decision is
based, and

* Produce a well-documented decision which can be clearly explained
and justified.

Another major characteristic of decision analysis and multi-attribute
utility theory is that the process is based upon the assumption that the best
strategy for making complex decisions is to analyze the various components
separately and then integrate the individual judgements to arrive at an
overall decision. This decision analysis process also assumes that the
preferred Alternative is the one which addresses the objectives of the
decision the "best." Also, decision analysis provides the ability to address
qualitative considerations in a quantitative methodology.

The process used in this decision analysis process consisted of the
following:

1. Identifying the fundamental objectives of the decision (e.g.,
minimize risks or costs).

2. Identifying criteria (or attributes) associated with those
objectives, which, if realized, will lead to the achievement of the
objectives.

3. Identifying the ranges of the criteria.

4. Weighing the relative importance of the various objectives and
criteria.

5. Developing scales (natural or constructed) which relate the values
of the decision maker(s) to the criteria.

6. Specifying an objective function for the evaluation of Alternatives,
in this case the sum of the individual criteria.

7. Comparing the Alternatives and obtaining an overall score.

The results of these steps are described in detail in Appendix E and are
summarized below.
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5.3.1 Objectives and Criteria

Six fundamental objectives were identified through discussions with the
decision-maker, an advisory panel, the DOE, and stakeholders. The fundamental
objectives were arranged in an hierarchical tree, along with their criteria
(see Figure 3).

5.3.2 Scales, Utility Curves, and Weights

Utility curves were developed for each criterion shown in Figure 3.
These utility curves had numerical scales corresponding to the data associated
with each Alternative. Weights were assigned to the criteria by the analysis
team and confirmed by the program manager. These weights were then used to
determine overall scores for the three local Path Forward Alternatives from
the appropriate utility curves. The utility curves are shown in Attachment 2
to Appendix E.

Analysis of the weights indicates that five of the criteria constitute
about three-fourths of the total weight. These criteria are: (a) time for
removal of the spent nuclear fuel from the K Basins (200), (b) probability of
meeting the Tri-Party Agreement 2002 milestone (180), (c) moving the spent
nuclear fuel away from the Columbia river (160), (d) worker radiological risk
(120), and (e) life-cycle costs (100). This weight distribution emphasizes
that the most important factors in the Path Forward decision involve removing
the fuel from the K Basins as quickly as possible, meeting the Tri-Party
Agreement milestone, and getting the fuel away from the Columbia river.
Worker risk and life-cycle costs are also important, but less so than the
other criteria.

5.3.3 Results of Multi-Attribute Utility Analysis

The results of the multi-attribute utility analysis are presented in
Table 3. The results indicate that Alternative 2 had the highest score (609)
from the multi-attribute utility analysis, with the score for Alternative 3
being very close (545). The score for Alternative I did not compare as well
as the other scores, largely because the fuel was not removed from the
K Basins until November 2003.

Despite the larger costs, Alternative 2 had the best score because this
Alternative met the three most important criteria. The importance placed in
the decision process of moving the fuel out of the K Basins as quickly as
possible, meeting the Tri-Party Agreement milestone, and protecting the
Columbia river turn out to be critical drivers relative to the decision.

5.3.4 Comparison With Alternative 4

Alternative 4 was not compared using the multi-attribute utility process
because of fundamental differences in the data. For example, the foreign
processing Alternative returns the fuel in a form that may be more suitable
for final disposition in a repository. However, the decision on the specific
requirements for waste in a final repository will not be made for many years.
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Figure 3. Spent Nuclear Fuel Decision
Obectives and Criteria.
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Table 3. Scent Nuclear Fuels Score Sheet
Alternative I Alternative 2

Criteria Weight Data Value Scotm Data Value Score

Life-Cycle Costs 100 51192M 0.22 22 51223M 0 0

Public Health Risks 30 1-5 E-06 famlitia/year 1 30 4.7 E-06 fatalities/year 0 0

Worker RAD Risks 120 6.9 E-04 fatalitiee/year 1 120 11 E-04 fatalities/year 0 0

Worker Industrial Risks 20 1.5 E-03 fatalities/year 0.65 13 .73 E03 fatalities/year 1 20

Environmental Risks 30 7Mysar C 30 S10M/year 0 0

Tim, for Removal of SNF from B-sins 200 Nov 2003 0 0 Nov 2000 1 200

Trn. for Placement in Intrim Storage 40 Nov 2003 0 0 Mar 2003 1 40

Time for Disposal of all Wast., D&D Compl. 10 Nov 2008 0 0 Mar 2008 1 10

Transport of SNF On-Sit. 15 910 milcars to FMEF 0 0 910 railcars o FMEF 0 0

SNF removed from near River 160 1/4 mi pre-intarim 0 0 4.5 mi (FMEM) 0.8 128

Probability of Meeting 2002 TPA Milestone 180 0.3 0.1 18 0.98 * 1 180

Stabilizes Condition of SNF Products 20 degradation in water 0 0 degradation in water 0 0

Provides for Technology Transfer 25 minimal technology transfer 0 0 New stabilization process 0.5 12.3

Demonstrated Technology 20 Known pre-interim; new 1 20 Known tech for pre-inmterimn 0.5 10

Generated Waste 30 3800 canisters, cask., liners 0 0 2.5M gal water in new pool, 0.3 9

water for stab, TRU,MW,LLW casks, 2800 overpacks,

ITA waste

Total 1000 Total 253 Total 609.5

Alternative 3 Alternative 4

Criteria Weight Data Value Score Data Value Score

Ufe-Cycle Costs 100 S1086M 1 100 51895M N/A

Public Health Risks 30 2.4 E-06 fatalities/year 0.95 28.5 1.6 E-06 fatalities/year N/A

Worker RAD Risks 120 8.5 E-04 fatalities/year 0.9 108 10 E-04 fatalities/year N/A

Worker Industrial Risks 20 1.8 E-03 fatalities/year 0 0 0.96 E-03 fatalities/year N/A

Environmental Risks 30 Il0M/ycar 0 0 $0Myear N/A

Tm.e for Removal of SNF from Basins 200 Jun 2003 0.1 20 Apr 2004 N/A

Time, for Placement in Interim Storage 40 Jun 2003 0.6 24 Mar 2012 (return US) N/A

Time for Disposal of all Wasne 10 Jun 2008 0.6 6 Apr 2009 N/A

Transport of SNE On-Site 15 870 oilcan to 200 area I 15 210 railcars to Pot of Benron N/A

SNF removed from near River 160 10 miles to 200 area 1 160 Shipped overseas N/A

Probability of Meeting 2002 TPA Milestone 180 0.2 0.05 9 0.15 N/A

Stabilizes Condition of SNF Products 20 rTA process stabilizes ieal 1 20 SNF stabilized N/A

Provides for Technology Transfer 25 Pilot process for dry storage; 1 25 Utle technology transfer N/A

Demonstrated Technology 20 New technology required 0 0 Technology demonstrated N/A

Generated Waste 30 Drill waste from caniew; 1 30 K-West water contaminated N/A

ITA waste; minimal otherwiss All canisters become waste N/A

Total 1000 Total 545.5 Total N/A
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Similarly, the foreign processing cost estimates ranged from $1 billion to
$2.5 billion, depending upon whether or not shearing facilities had to be
developed. Also, it was not clear that Alternative 4 had to return the fuel
to the Hanford Site, or whether or not an interim storage facility would be
required (i.e, if sludge could be dealt with in other ways). There are also
other uncertainties associated with foreign processing of fuel, such as non-
proliferation of plutonium and shipments of spent nuclear fuel down the
Columbia river.

Despite the disparate data, Alternative 4 was subjectively compared with
Alternatives 2 and 3. The details are provided in Appendix E. The overall
results were as follows.

* Alternative 2 appears to be better than Alternative 4 for almost all
of the criteria. The largest discriminators were costs, schedule to
remove fuel from the K Basins and meet the Tri-Party Agreement
milestone, the final form of the fuel and waste, and the uncertainty
of being able to execute the foreign processing option.

* Alternative 3 appears to be much more comparable to Alternative 4,
because neither Alternative meets the schedule objectives.
Alternative 3 has lower costs and less uncertainty in meeting the
schedules. However, the potential for placing the waste in a final
repository makes Alternative 4 more attractive, especially if the
schedule for getting the fuel out of the K Basins can be delayed.

5.4 ASSESSMENT OF ENVIRONMENTAL, SAFETY, AND HEALTH RISKS

The health risk to the public, workers and environment from the release
of ionizing radiation and hazardous materials was evaluated for each of the
four Alternatives. The details are provided in Appendix F. The health risk
to workers from industrial activities involved in the processes were also
considered. The process used the same. method of evaluation that would be
conducted in completing a safety analysis for a new project. However, because
much of the information available for each Alternative is only in the pre-
conceptual design phase, the analysis was qualitative in nature. It should be
emphasized that any Alternative or process selected to remove fuel and sludge
from the K Basins and stabilizing these materials for safe storage would
include in the design and construction any protective barriers necessary to
ensure that the risk to the public, workers, and environment are acceptable.

A qualitative preliminary hazards analysis was completed for each
function of the Functional Flow Block Diagram for each Alternative. The
hazardous materials at risk were identified for each function. Potential
accident sequences were identified along with potential consequences to the
workers, public, and environment. The potential consequence of each accident
for each function of an Alternative was placed in common, or similar
consequence groups for the worker, public and environment. Industrial worker
accident consequence groups were independently identified in order to separate
the consequences from accidents involving the release of ionizing radiation
and hazardous materials from the consequences of industrial accidents.
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The likelihood or frequency of each accident sequence was qualitatively
established by using defined frequency groups. The individual risk for each
accident was established as the frequency of the group times the consequence
of the group. The uncertainty of the risk is, therefore, expressed in terms
of the uncertainty of the frequency (i.e., the range of the frequency group)
and the uncertainty of the consequence (i.e., the range of the consequence
group). Since the units of risk are different for each accident consequence
group (consequence per year), a normalization constant was used to establish a
constant set of units for the individual accident risks. The normalization
constant established a relative risk index for each of the consequence and
frequency groups.

The relative risk index for a set of accident sequences for each function
were added to obtain a total risk index for that function for each receptor
group (e.g. public, worker, and environment). The risk index for each
receptor group was then integrated over the duration of the function, and the
risk index for each time step for each function was added. This provided a
total risk index which is the sum of the total risk index for each time step.
The time averaged risk index was obtained by averaging the total risk index
over the number of time steps.

The time averaged risk indices were converted to worker risk, societal
risk, or environmental risk for each of the Alternatives. In making this
conversion, one should remember that the total risk, in consequences per year,
is not an exposure to a particular receptor (i.e., worker or public). Rather,
total risk is a sum over all potential accident sequences of the accident
consequence times the accident frequency.

The rate of construction fatalities in the U.S. is 3 x 104
fatalities/worker-year, and the rate for all accident fatalities in the U.S.
is 4 x 10 fatalities/person-year. For the four Path Forward Alternatives,
the total risks for industrial workers ranged from 5.6 x 10
fatalities/worker-year to 18 x 104 fatalities/worker-year, which is a
reasonable comparison considering the uncertainty in the present analysis.

The societal risks for the Alternatives ranged from 1.5 x 10-6
fatalities/person-year to 4.7 x 10-6 fatalities/person-year which is very
comparable to the DOE Nuclear Safety Policy Goal of 2 x 10.6
fatalities/person-year. This reasonable agreement reinforces the.judgment
that actual risks involved with removal of fuel and sludge from the K Basins
and their stabilization are within acceptable societal risk limits.

Additional insights derived from the analysis are as follows.

* The major contribution to the total risk from the operations
considered in each Alternative is the risk to workers, either in
terms of industrial risk or risk due to radiological exposure.

* Public risks and environmental risks are two to three orders of
magnitude smaller than the industrial worker risk and radiological
worker risks.
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* Public risks and environmental risks for each of the four Path
Forward Alternatives are nearly the same. Hence, public and
environmental risks are not a discriminator in the decision process.

* For each Alternative there will be an additional small risk to the
public and environment in the short term resulting from the fuel and
sludge removal and stabilization activities. However, the removal
activities will result in a much larger decrease in the total risk
in the long term.

" Worker radiological risk will be directly related to the fuel
handling activities involved.

Alternative 1 is best for limited fuel handling activities, since the
second fuel handling activity for this Alternative is completed in a hot cell.
Alternative 3 has an advantage in relation to radiological worker risk in that
fuel is handled only once during the cask loading activity. However, the
process of drilling holes in the canisters and flushing sludge from the
canisters for Alternative 3 provides an opportunity for further worker
exposure. Alternative has a disadvantage relative to worker radiological
risk because the fuel will be handleOjtdsel once whei jtca d iIL.v.rpacksto
be transported to the new wet storage basin -ad once when remdcfom the
canisters in the wet storage basin in preparation for.stabjlizaion.
Alternative 4%Only handles the fuel once. However, the task of removing all
fuel elements from the Mark II canisters in K-West Basin and placing the fuel
in overpacks, and placing the fuel in K-East Basin in overpacks is labor
intensive, and provides an extended opportunity for worker exposure.

Industrial risks are dominated by potential industrial accidents during
the construction phase of a facility. Industrial risks are largest for
Alternative 3 which will construct two new facilities. Alternative 1 will
construct a dry interim storage facility and a stabilization facility in the
Fuels and Materials Examination Facility. Alternative 2 will construct a dry
interim storage facility, a new wet storage facility and modifications in a
hot cell in the Fuels and Materials Examination Facility for fuel
stabilization.

5.5 PROGRAMMATIC RISK EVALUATION

The objective of the programmatic risk evaluation is to assess the impact
of uncertainties associated with individual program tasks on the likelihood
that the Alternatives will achieve the schedule and cost goals established for
the project. The programmatic risk evaluation complements the cost and
schedule estimates by addressing uncertainties of activities that may be
discriminators for the Path Forward decision. The programmatic risk evalu-
ation describes the activities in terms of cost and duration distributions,
and logic rules that specify precedents, dependencies and correlations among
the distributions.
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The programmatic risk evaluation was
project schedule and contains essentially
ships. The evaluation also uses the anal
Chapter 2. Important boundary conditions
evaluation are listed below and discussed
Section G.2.4.

developed in conjunction with the
the same task precedent relation-

ysis assumptions discussed in
unique to the programmatic risk
further in Appendix G,

* No distinction was made among the Alternatives regarding the
licensing environment. In particular, the evaluation assumes that
licensing issues regarding the passivation process and the long term
stability of passivated fuel will not cause long delays in the
construction and operation of the passivation facilities.

* The schedule uncertainty estimates represent the potential
variability in the tasks due to normal or anticipated problems
associated with the variability of Total Operating Efficiency over
long periods. Catastrophic events, such as licensing issues that
generate long review cycles, legal challenges, or accidents that
could lead to long delays in the schedule, are not currently
addressed.

* The cost uncertainty estimates were applied only to major design and
construction costs, based on contingency factors applied for a first
estimate of typical facility configurations. A large majority of
the life-cycle costs are associated with common costs, which are
currently estimated as point values. Therefore, actual cost
uncertainties are larger than these initial results indicate.

Figures
terms of the
fuel and slud
(3) total cos
Table 4.

G-9 through G-11 in Section G.3 compare the four Alternatives
three programmatic decision criteria:
ge from the K Basins, (2) date that fue
ts. The key parameters of these distri

(1) date of removal of
1 is stabilized, and
butions are summarized

Table 4. Distribution Results for Important Decision Criteria.

Criteria Parameter Alternative Alternative Alternative Alternative
__ __ _ __ __ _ __ __ _1 2 3 4

95%-tile 09/2006 03/2002 06/2007 02/2005
fuel Removed Mean 11/2003 04/2001 04/2004 01/2004

10%-til e 04/2002 09/2000 07/2002 02/2003

95%-tile 09/2006 05/2007 06/2007 05/2005

Stabilized Mean 11/2003 04/2004 04/2004 01/2004
10%-tile 04/2002 06/2002 07/2002 02/2003
95%-tile $1,360 $1,400 $1,340 $3,120

TotalCos Mean $1,170 $1,270 $1,150 $2,650
10%-tile $1,060 $1,200 $1,040 $2,200
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It will be noticed that the mean values developed by the programmatic
risk evaluation are different than the cost and schedule point estimates
provided earlier. This result is to be expected for the following reasons:

e The programmatic risk evaluation used the cost and schedule
estimates as median values for distributions to express the fact
that the estimates have uncertainty. The cost or duration have an
equal probability of being larger or smaller than the median.

e Uncertainties on the lower side of the distribution are limited,
because at some point it becomes physically impossible to accomplish
a task faster or cheaper. However, this is not the case on the high
side of the distribution. History has demonstrated there can be
significant delays and larger costs associated with a task. Hence,
the distribution has a longer tail on the high side, especially when
a process is being attempted for the first time.

- A milestone that depends on the completion of two or more parallel
tasks can not start until the longest task is completed.
Consequently, the likelihood of all tasks being completed at or
ahead of schedule is small (e.g., 0.5 * 0.5 - 0.25 for two tasks and
a lower value for more tasks). Any one task can delay that
milestone.

Although individual task estimates may be very reasonable, their uncertainty
and interaction make the duration and cost of the integrated project larger.

All observations and conclusions are presented in Appendix G. However,
the following general observations will influence the decision process.

* Alternative 2 provides a pre-interim wet storage facility that can
be constructed in time to provide high confidence that the fuel and
sludge can be removed from K Basins by March 2002 to meet the Tri-
Party Agreement. The other Alternatives do not provide confidence
of achieving this objective.

- Alternative 2 is the most expensive of the three local processing
options, but the uncertainties associated with the costs make the
cost differences less significant.

" Currently, the uncertainty in the licensing time for a passivation
facility is only slightly larger than for the pre-interim storage
facility. The K Basins can be deactivated under Alternative 2
without relying on the passivation facility. Thus, if licensing
issues arise for the passivation facility, the costs associated with
the other Alternatives will rise relative to Alternative 2.

" Alternatives 1 and 3 both require that the passivation facility be
constructed and operated before fuel can be moved from the basin.
The uncertainties in that process are reflected by the later dates
at which fuel removal will be completed and the larger spread
between the 10th and 95th percentile dates. As a result, with these
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Alternatives there is not a high confidence of being able to remove
fuel from the K Basin even within a couple of years of the Tri-Party
Agreement.

Alternative 4 is by far the most expensive. Because this
Alternative requires complete repackaging of fuel and load out in
the K Basins before shipment overseas (which requires six years),
Alternative 4 does not meet the Tri-Party Agreement.

Since the costs of continued operation of existing K Basin
facilities is high, selection of an option with a higher
construction cost, but with excellent likelihood for shortening or
reducing the uncertainty in the schedule to deactivate K Basins, can
be cost beneficial.
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6.0 SUMMARY OF THE EVALUATIONS

Table 5 provides a summary of the analysis results in terms of the five
major objectives. Refer to the discussion in Section 5.0 regarding the
reasons for the differences between the cost and schedule point estimates and
the mean values of the programmatic risk assessment. There are some insights
in Table 5 relative to the four Path Forward Alternatives.

- Alternative.3 has the advantage of the lowest life-cycle costs.
This is true even though the normalized costs were significantly
higher than indicated in the Dry Storage of N-Reactor Fuel
Independent Technical Assessment (Devine 1994).

* The public risk and environmental risk are non-discriminators in the
decision process. All of the Alternatives have acceptable public
and environmental risks.

- Alternatives 1, 3, and 4 have the lowest worker radiological risks.
Generally, Alternative 1 has the lowest health risks, and had the
highest multi-attribute utility score for health risks.

* Alternative 2 has the advantage relative to removing the fuel and
sludge from the K Basins and tin the 2002 Tri-Party Agreement.
For Alternative 2 there is a 95% con i ence~leve)that the fuel can
be removed from the K Basins by March 2002.CAfternative 2 also
received the highest multi-at ri ute utTlT'ty score for minimizing
the schedule.

* Alternative 2 had the highest multi-attribute utility score for
maximizing stakeholder confidence, largely because this
Alternative's performance in meeting the Tri-Party Agreement
milestone for removing fuel from K Basins.

* Alternative 3 had the highest multi-attribute utility score for
maximizing technical performance.

The important stakeholder values expressed relative to the Path Forward
objectives and criteria, which are mirrored in the relative weights of the
multi-attribute utility process, can be stated as:

Remove the fuel and sludge from the K Basins, away from
the Columbia river, with a high probability of meeting, or
exceeding, the 2002 Tri-Party Agreement milestone, paying
attention to worker health risk and total costs.

To succeed in achieving these values there are specific attributes of
each Alternative which if considered collectively may tend to maximize the
likelihood of realizing success. For instance, Alternative 2 has the highest
probability of meeting or exceeding the Tri-Party Agreement milestone of
removing fuel and sludge from the K Basins. This schedule is achieved by
simplifying the process of placing fuel and sludge in overpacks, removing the
overpacks to a near term storage, removing the debris from the K Basins, and
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Table S. Summary of Analysis Results.
Key Objectives Units Alternative I Alternative 2 Alternative 3 Alternative 4

1. Minimize Life-Cycle Costs

Point Estimate Costs $9 $1,192 $1,223 $1,086 $3,397

95% Confidence Value SM $1,360 $1,400 $1,340 $3,120

Mean SM $1,170 $1,270 S1,150 $2,650
10% Confidence Value S9 $1,060 11,200 $1,040 $2,200

Multi-Attribute Utility Score 22 0 100

2. Minimize Health Risks

Public Risk Fat/yr 1.5 E-06 4.7 E-06 2.4 E-06 2.3 E-06

Worker Risk (radiological) Fat/yr 6.9 E-04 11 E-04 8.5 E-04 7.4 E-04

Environmental Risk SM/yr 7 10 10 10

Industrial Worker Risk Fat/yr 15 E-04 7.3 E-04 18 E-04 5.6 E-04

Multi-Attribute Utility Score 193 20 136

3. Minimize Schedule

Removal of Spent Nuclear Fuel from K Basins (Point) Year 11/2003 11/2000 06/2003 04/2004

95% Confidence Value Year 09/2006 03/2002 06/2007 02/2005

Mean Year 11/2003 04/2001 04/2002 01/2004

10% Confidence Value Year 04/2002 09/2000 07/2002 02/2003

Placement of Spent Nuclear Fuel in Storage (Point) Year 11/2003 03/2003 06/2003

95% Confidence Value Ypar 09/2006 05/2007 06/2007 05/2005

Mean Year 11/2003 04/2004 04/2004 01)2004

10% Confidence Value Year 04/2002 06/2002 07/2002 02/2003

MuLti-Attribute Utility Score 0 250 50

4. Maximize stakeholder and Tribal Confidence 18 308 184

5. Maximize Technical Performance 20 32 75

Total Multi-Attribute Utility Score 1 253 1 610 545

NOTE: Black outlined boxes indicate the best Alterniative for each key objective.
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treating the K Basin water. In this concept the removal of fuel and sludge
from the K Basins is uncoupled from the necessity of having a stabilization
facility constructed and operational before fuel and sludge can be moved.

Likewise, many aspects of Alternative 3 have lead the way relative to the
fuel stabilization process. Alternatives 1 and 2 had not been specific in
regard to a stabilization process. Largely, because of the efforts of the
Independent Technical Assessment team, these Alternatives also considered
passivation as the fuel stabilization process. The process of developing
Alternative 3 also led to some important conclusions relative to the interim
40-year dry storage of metallic spent nuclear fuel.

First, the Independent Technical Assessment team (Devine 1994) and
others have evaluated wet versus dry storage (see Section 3.1.4) and concluded
that dry storage of metallic fuel is preferable. Long term wet storage of
damaged metallic fuel will result in continued degradation of the fuel and
will require higher life cycle costs compared to monitored retrievable dry
storage systems. Wet stored fuel also has the potential of continued
radiolytic decomposition of water to generate hydrogen gas. On the other
hand, drying removes the free water, bound water, and water of hydration from
metallic fuel, thus, leaving the fuel in a fairly stable state with minimum
generation of hydrogen gas.

Second, the Independent Technical Assessment team evaluated conditioning
of metallic fuel. The conditioning process consisted of three steps:
(1) a two-stage fuel drying process where free water, adsorbed and absorbed
water, and water of hydration are removed from the fuel; (2) a passivation
stage where oxygen is admitted to the fuel in a controlled manner to oxidize
any remaining uranium hydride and uranium fines; and (3) a stage where an
inert cover gas is added to the fuel container, and the container sealed.

To succeed in achieving the desired stakeholder values with the highest
probability of success, the evaluation concludes that the best process is a
combined concept where:

* K Basins' fuel and sludge removal is uncoupled from the operations
of a stabilization facility, and the process of removing fuel and
sludge from the K Basins is as simple as possible.

* A storage capability is provided to act as a lag storage or staging
operation for the overpack fuel containers as they are removed from
the K Basins. The lag storage capability should combine the
features of a dry storage facility to reduce the necessity of
constructing two storage facilities.

" Metal fuel drying and passivation should be maintained as the fuel
stabilization process with the option of further refinements as the
fuel characterization program is completed and other information
becomes available.

* The NEPA strategy should separate K Basin fuel and sludge removal
and placing overpacked fuel in pre-interim storage from the longer
term fuel stabilization activities which are covered by the DOE's
more extensive programmatic EIS.
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7.0 EVALUATION OF THE PATH FORWARD

7.1 GENERAL DESCRIPTION OF THE RECOMMENDED PATH FORWARD

The Recommended Path Forward capitalizes on the schedule advantages
available from expeditious removal of the entire K Basin fuel and sludge
inventory to a new storage location away from the Columbia River. Multiple
storage facilities are avoided by developing an interim storage system design
which is initially used as temporary lag storage for packages of fuel and
transitioned to the dry storage system as fuel conditioning is completed.

The fuel stabilization process will provide steps for fuel drying and
passivation. Additional stabilization steps may be considered as more
information becomes available.

The existing K Basin operating capabilities will be maintained to provide
for the removal of fuel, sludge, debris, and ultimately conditioning of the
basin water. The fuel canisters from the K-East and K-West Basins will be
loaded into overpacks and the overpacks will be loaded into a cask for rail
transfer to the interim storage system. Within the K-East Basin, sludge
remaining on the basin floor will be accumulated and packaged, then loaded
into a similar overpack such that all material transferred to the lag storage
system are stored in a common package envelop.

The interim storage system would first be used as temporary lag storage
for fuel and sludge packages removed from the K Basins. The storage facility
would also provide a staging area for fuel and sludge during the fuel
stabilization process. Finally, the storage facility becomes the dry fuel
storage facility as fuel stabilization is completed.

7.2 ANALYSIS RESULTS OF THE RECOMMENDED PATH FORWARD

Table 6 provides the schedule data comparisons for the four Alternatives
and the Recommended Path Forward. Table 7 provides similar cost comparisons.
Table 8 provides a summary of all the results. Note that Table 8 is a
duplicate of Table 5 in Section 6.0, with the exception that the results of
the Recommended Path Forward have been added. Again, refer to the discussion
in Section 5.0 regarding the reasons for the differences between the cost and
schedule point estimates and the mean values of the programmatic risk
assessment.

The Recommended Path Forward is equivalent to Alternative 2 in removing
the fuel and sludge from the K Basins by November 2000. There is a 95%
confidence level that the fuel and sludge will be removed by April 2002.
The Recommended Path Forward life-cycle costs are slightly higher than
Alternative 3 and slightly lower than Alternative 1. There is a 95%IL
confidence level that the life-cycle costs of the Recommended Path Forward)
will not exceed $1,298 million, the smallest of all Alternatives.r The worker
risks for the Recommended Path Forward are nearly the same as for Alternative
2, and slightly higher than Alternative 3.
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The Multi-Attribute Utility Scores for the Recommended Path Forward
compared to the other Alternatives are as follows: (a) the life-cycle cost
score is comparable to Alternative 3 (92 versus 100), (b) the schedule score
is comparable to Alternative 2 (200 versus 250), (c) the Stakeholder score is
larger than Alternative 2 (346 versus 308), (d) the technical performance
score is between Alternatives 2 and 3 (55 versus 32 and 75), and (e) the final
score is the larger than Alternative 2 and 3 (788 versus 610 and 545).

The Recommended Path Forward is, thus, responsive to the Stakeholder
values of removing fuel and sludge from the K Basins, away from the Columbia
river, with a high probability of meeting, or exceeding, the 2002 Tri-Party
Agreement milestone, paying attention to worker health risk and total costs.

Further, the Path Forward focuses on:

" Uncoupling the removal of fuel and sludge from the K Basins from the
operations of a stabilization facility.

* Simplifying the process of removing fuel and sludge from the K
Basins.

* Providing a storage capability to act as a staging operation for the
overpack fuel containers as they are removed from the K Basins.

" Combining in the storage facility the features of an interim dry
storage facility to reduce the necessity of constructing two
facilities.

* Maintaining a flexible fuel stabilization process capability to use
the metal fuel drying and passivation process, or the option of
further refinements as the more data becomes available.
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Table 6. Spent Nuclear Fuel - Key Schedule Milestone Comparisons

Milestone Alternative 1 Alternative 2 Alternative 3 Alternative 4 Recommended
Path Forward

Implementing Decision 11/1994 11/1994 11/1994 11/1994 11/1994

Fuel Containerization 04/1998 11/2000 06/2003 04/2004 11/2000

Fuel and Sludge Removal from K Basins 11/2003 11/2000 06/2003 04/2004 11/2000

Transfer to Interim Dry Storage Complete 11/2003 03/2003 06/2003 NA 04/2006

Table 7. Spent Nuclear Fuel - Cost Comparisons (in $ millions).

Cost Element Alternative 1 Alternative 2 Alternative 3 Alternative 4 Recommended
Path Forward

K Basins Operations 397 273 377 415 271

K Basins Activities(a) 94 91 118 134 139

Transportation 47 50 21 10 21

Pre-Interim Fuel Storage NA 132 NA NA NA

Fuel Stabilization 286 259 238 57 248

Interim Storage 50 61 60 46 151

Decontamination and 220 266 180 135 180
Deconmissioning Costs

Project Management/Compl/Pubtlic 95 88 91 100 100
Involvement

Other Program Costs 3 2 1 1,000 - 2,500(b) 1
Total 1,192 1,223 1,086 1,897 - 3,397 1,145

$2.5 billion.

U,
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(a)K Basins activities include characterization, fuel packaging, sludge, debris, and water.
(b)The cost range for British Nuclear Fuels Laboratory transport, processing, and storage is $1 to



Table 8. Summary of Analysis Results.

Recomended
Key objectives Units Alternative 1 Alternative 2 Alternative 3 Alternative 4 Path

Forward

1. Minimize Life-Cycle Costs

Point Estimate Costs $1 $1,192 $1,223 $1,086 $3,397 $1,145

95% Confidence Value $M $1,360 $1,400 $1,340 $3,120 $1,298

Mean SM $1,170 $1,270 $1,150 $2,650 $1,208

10% Confidence Value $M $1,060 $1,200 $1,040 $2,200 $1,147

Multi-Attribute Utility Score 22 0 100 NA 92

2. Minimize Health Risks

Public Risk Fat/yr 1.5 E-06 4.7 E-06 2.4 E-06 2.3 E-06 5.2 E-06

Worker Risk (radiological) Fat/yr 6.9 E-04 11 E-04 8.5 E-04 7.4 E-04 10 E-04

Environmental Risk SM/yr 7 10 10 10 11 0

Industrial Worker Risk Fat/yr 15 E-04 7.3 E-04 18 E-04 5.6 E-04 12 E-04

Multi-Attribute Utility Score 193 20 136 NA 0

3. Minimize Schedule

Removal of Spent Nuclear Fuel from K Basins (Point) Year 11/2003 11/2000 06/2003 04/2004 11/20001 0
95% Confidence Value Year 09/2006 03/2002 06/2007 02/2005 04/2002

Mean Year 11/2003 04/2001 04/2002 01/2004 06/2001

10% Confidence Value . Year 04/2002 09/2000 07/2002 02/2003 11/2000

Placement of Spent Nuclear Fuel in Storage (Point) Year 11/2003 03/2003 06/2003 NA 04/2004

95% Confidence Value Year 09/2006 05/2007 06/2007 05/2005 11/2008

Mean Year 11/2003 04/2004 04/2004 01/2004 04/2006

10% Confidence Value Year 04/2002 06/2002 07/2002 02/2003 10/2004

Multi-Attribute Utility Score 0 250 50 NA 200

4. Maximize Stakeholder and Tribal Confidence 18 308 184 NA 346

5. Maximize Technical Performance 20 32 75 NA 55

Total Multi-Attribute utility Score 253 610 545 NA 788
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A.1.0 ASSUMPTIONS

There are assumptions that may be either future requirements, or are
necessary to provide consistency, or act as discriminators in the comparison
of the four Alternatives. A number of assumptions were made as an overview
for potential requirements, or that may be discriminators in evaluating the
four Alternatives.

Listed below are the underlying assumptions of the evaluation, and the
basis for each:

1. Spent nuclear fuel (SNF) is not waste.

Basis: The N-Reactor SNF presently stored in K-East and K-West
Reactor Basins is SNF and not waste. This material is incorporated
into the U.S. Department of Energy (DOE) national program of SNF.
The deteriorated condition of this SNF will be addressed, as
described in Appendix C, and it will be placed in dry interim
storage until its disposition has been determined.

2. Sludge is considered to be SNF (in-canister sludge in both K-East
and K-West Basins, and pool sludge in K-East).

Basis: The sludge in the K Basins consists of: (1) that contained
within the canisters stored in K-East and K-West Basins; and,
(2) the uncontained pool sludge primarily in K-East Basin. The
sludge in the SNF canisters are corrosion products from uranium,
containing plutonium and fission products, as well; and, aluminum
from the canisters. The pool sludge also contains dust, wind blown
sand that has accumulated, and other products of corrosion
associated with equipment used in the basin, the storage canisters
and the SNF itself. The pool sludge should contain more non-fuel
corrosion products, but several samples indicate concentrations of
greater than 11% uranium. The approximate 1,700 ft3 of sludge in
K-East Basin is estimated to contain between 0.5 and 1 metric tons
of uranium.

Each of the four Path Forward Alternatives assumes the sludge to be
SNF and manages it accordingly. Each Alternative recovers the
sludge, conditions it, and packages it for interim dry storage.

3. The evaluation is limited to the current four Path Forward
Alternatives.

Basis: Four Alternatives were selected for comparative analysis:

1. Alternative 1--Containerization and Storage in K Basins
2. Alternative 2--Wet Pre-Interim Storage
3. Alternative 3--Dry New Facility Storage
4. Alternative 4--Foreign Processing.

These alternatives were selected to bound the range of possible
approaches, and to demonstrate the feasibility of each.
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4. The Path Forward for this evaluation process ends with receipt and
custodianship of K Basin fuel in interim dry storage.

Basis: It became obvious in establishing the ground rules for the
Path Forward study that the same end point must be used for all four
Path Forward Alternatives. For this evaluation, then, the endpoint
was assumed to be all of the fuel and sludge into interim dry
storage, which turns out to be in the year 2012.

5. The annual interim dry storage costs are the same for all Path
Forward Alternatives.

Basis: Each of the four Alternatives assumes interim dry storage,
probably in a modular vault. The number of storage modules may vary
but the annual surveillance cost should not be appreciably affected.
Alternative 4 (Foreign Processing) will have the largest variance.

6. Any new facilities will meet NRC licensing requirements.

BfLisj: As described in the basis for Assumption 8, below, interim
dry storage facilities will be designed to meet Nuclear Regulatory
Commission (NRC) requirements but not go through the NRC licensing
review. DOE has judged these technical standards reasonable, and
therefore, plan to use the same licensability rules for any new
facility required by the four Alternatives.

This licensing decision for all the new facilities, adds assurance
of an acceptable, technically sound, and well documented approach,
and begins the DOE initiative of independent oversight of its
programs and activities.

7. Modifications to existing facilities will be in accordance with DOE
Orders and requirements.

Basis: Modifications to existing facilities will be made according
to existing DOE Orders and requirements. This assumption is
consistent with current DOE facility upgrading and is well
understood.

When an existing facility is modified and a new storage pool is
added (e.g., as in Alternative 2), the Fuels and Materials
Examination Facility (FMEF) modifications will be performed in
accordance with DOE orders and the new storage pool will be designed
to the NRC technical requirements, as was discussed under
Assumption 6, above.

8. 40-year Interim Dry Storage will meet NRC Licensing Requirements.

Basis: New interim storage facilities will very likely come under
the NRC jurisdiction to meet waste acceptance criteria for geologic
disposal. Further, the DOE is working with NRC to develop details
of this effort for DOE-owned SNF. It appears that the design,
construction, and operational standards that would be required for
NRC licensability of any facility associated with SNF storage or
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disposal are reasonable. DOE has, therefore, provided direction
that interim dry storage facilities should be included in the
current regulatory framework and requirements associated with NRC
licensability.

DOE is currently evaluating a range of NRC licensing/licensability
options that include the following:

" Design facility to comply with NRC technical requirements and
proceed to construction without NRC review.

* Have NRC conduct a licensability review of the interim storage
facility design.

* Design interim storage facilities to comply with NRC
requirements, and delay construction until a NRC license is
obtained.

This study of K Basin SNF Removal Path Forward Alternatives is based
on the first option described above. The interim dry storage
facilities in all of the Path Forward Alternatives will be designed
and constructed to NRC technical requirements, but no NRC
licensability/licensing review is included.

9. Selection of an Alternative will not prejudice complex-wide
Programmatic Environmental Impact Statement (EIS).

Basis: The National Environmental Policy Act of 1969 (NEPA) process
is an integral part of each Path Forward Alternative. The
evaluation of the Alternatives and the Path Forward decision provide
additional information to the process and should help in the
decision-making for the Record of Decision.

10. Path Forward Alternatives will accommodate disposition of K Basin
debris and water, and the debris and waste from decontamination and
decommissioning (DAD) of any new or modified facilities other than
interim dry storage.

Basis: In order to show that there is an integrated Path Forward
for each Alternative, several common activities (debris, water, and
waste removal) have been assessed. The impact of D&D of all new
facilities (other than interim dry storage facilities) is also
included.

It is acknowledged that the actual conditions and requirements for
each of these common activities may be ill-defined and may change
before implementation. They are added here to highlight the needed
program development and to show any difference among Alternatives.
They also demonstrate that the Path Forward decision has considered
all aspects of minimizing the K Basin risks, stabilizing the SNF and
getting it into safe, monitorable, interim dry storage.
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A.2.0 REQUIREMENTS

The Task Team formed to address the issues related to the removal of SNF
from the Hanford Site K Basins recognized that considerable effort had already
been expended in identifying requirements related to both the Hanford Site SNF
and the national SNF projects. Following a review of all requirements that
had been identified for these efforts, the Task Team concluded that additional
effort in defining new requirements was unnecessary. Rather, the results of
the Hanford SNF Systems Engineering effort was considered sufficient for Task
Team's purposes. Therefore, the Task Team adopted the requirements set forth
in the unnumbered draft Spent Nuclear Fuel Project Functions and Requirements
Document (WHC 1994).

A.2.1 REVIEW OF REQUIREMENTS

A review of these requirements was performed following the format in the
unnumbered draft WHC (1994). The initial effort involved following the
decomposition of the requirements of elements 4.1.1, "Deactivate K Basin (and
support systems"), and 4.7, "Store, Stabilize, and Disposition SNF" to find
those functions which applied explicitly to the expedited removal of spent
fuel from the K Basins. This effort revealed the need to look at the
Environmental and NRC licensing requirements in greater detail. The review of
Functions 4.1.1 and 4.7 indicated that the Path Forward is associated with the
SNF Project Functions listed in Table A-1.

Table A-1. Project Function Review (4.1.1 and 4.7).

A-9

SNF Project Function Path Forward

4.1.1.2.1 Characterize K Basin initial state

4.1.1.3 Disposition SNF

4.1.1.3.1 Categorize and characterize SNF

4.1.1.3.2 Collect SNF materials

4.1.1.3.3 Prepare materials for transportation and storage

4.1.1.3.3.1 Stabilize reactive materials

4.1.1.3.3.2 Package materials

4.1.1.3.4 Temporarily store SNF

4.1.1.3.5 Transport materials

4.7 Store, stabilize, and disposition SNF

4.7.1 Maintain SNF safety/security envelope

4.7.2 Administer SNF storage program

4.7.3 Receive SNF

4.7.4 Stabilize and store SNF
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The four Alternatives being evaluated by the Task Team for the K Basin
SNF Removal Project were reviewed for compliance with the requirements
allocated to the above functions by the SNF Project. It was concluded that
all four Alternatives were capable of complying with the requirements
allocated to these functions. Thus, these requirements do not eliminate any*
of the four Alternatives.

A.2.2 REGULATORY REQUIREMENTS

Regulatory requirements include the safety documentation prerequisite to
the start of construction and operation. Generally, the early functions of
the four Alternatives will be performed under the usual DOE orders, viz.,
Nuclear Safety Analysis Reports, Technical Safety Requirements, Unreviewed
Safety Questions, Nuclear Criticality Safety, Startup and Restart of Nuclear
Facilities, and General Design Criteria. However, there is presently no clear
understanding of the applicable NRC licensing requirements. Although, the
assumption is that the stabilization and conditioning processes, and interim
storage must comply with, at least, the intent of the NRC licensing require-
ments. Regulatory compliance is expected to significantly affect cost and
schedule, especially for those areas where it is intended to meet NRC
licensing requirements.

A.2.3 ENVIRONMENTAL REQUIREMENTS

As part of the regulatory requirements review, environmental requirements
were reviewed for their specific affect on the four Alternatives. The
following requirements were identified. It was concluded that they must be
uniformly applied to each of the four alternatives.

- For new facilities, or modified existing facilities, in which fuel
is stabilized or stored, it is likely that an EIS will be required.
Completion and approval of an EIS could take 15 months, or more.
The cost has not been estimated.

* A draft of a complex-wide EIS has been submitted for public review.
A Path Forward Decision must not prejudice this Programmatic
Environmental Impact Statement. Development of NEPA documentation
occurs early in the project, and provides, some constraints on
design, procurement of materials and equipment, and start of
construction.

* Although SNF or sludge is not considered waste, it is possible that
waste or waste streams from preparation and stabilization activities
could create the need for Resource Conservation and Recovery Act of
1976 (RCRA) permits.
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A.2.4 IMPACT OF REQUIREMENTS ON OBJECTIVES
AND SELECTION CRITERIA

The objectives and resulting criteria for the SNF Path Forward selection
process were developed to be consistent with the requirements in the
unnumbered draft WHC (1994).
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APPENDIX B

INFORMATION ON COMMON FUNCTIONS
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B.1.0 NEPA/CERCLA

B.1.1 NEPA REQUIREMENTS FOR THE ALTERNATIVES

B.1.1.1 Containerization

In 1992 a finding of no significant impact (FONSI) was issued in response
to an environmental assessment prepared for encapsulation of irradiated fuel
stored in the 105-K East Basin. Encapsulation in the environmental assessment
was described as removing the irradiated fuel from the existing canisters and
placing the fuel elements that were intact into new canisters. The new
canisters were to be returned to the storage racks.

If containerization in Alternatives 1 and 2 deviate from containerization
as described in the approved environmental assessment, an evaluation must be
done against the chosen Alternative to determine the appropriate level of NEPA
documentation. It is presumed that the fuel will remain in the basin if
either the encapsulation or overpack option is chosen. Construction of a new
facility was not included. The evaluation is estimated to cost $50,000
to $100,000, and will require 8 to 12 months to complete.

In March 1993, the Notice of Construction of the 105-KE Encapsulation
Activities, DOE/RL-93-13 (RL 1993a) was submitted to the Washington State
Department of Health (DOH); and, to the U.S. Environmental Protection
Agency (EPA), the Application For Approval of Modification For 105-KE Basin
Encapsulation Activity, DOE/RL-93-14 (RL 1993b). In August, 1993 approvals
were granted by both DOH and EPA to proceed with the encapsulation activity as
described in the Notices of Construction.

If containerization in Alternatives 1 and 2 deviate from containerization
as described in the approved Notices of Construction, new Notices of
Construction or revisions to the approved Notices of Construction must be
submitted to the DOH and to the EPA. Changes to the Notice of Construction
are estimated to cost $100,000, and take 6 to 12 months to complete.

If air emissions from the activities proposed in Alternatives 1 and 2
include constituents other than radionuclides, an Notice of Construction must
also be submitted to the Washington State Department of Ecology (Ecology).
Specifically, if the proposed activities of Alternatives 1 and 2 should emit
toxic air pollutants, Washington Administrative Code (WAC) 173-460, "Controls
for New Sources of Toxic Air Pollutants," would apply. An evaluation of the
source term and associated air emissions would need to be reviewed. The Cost
is estimated at $50 -$100 K, and will take 8 to 12 months to complete.

Air emission source information will need to be included in the Hanford
Site Air Operating permit. This information will cost $25,000, and it will
take 6 months to obtain the permit.

The discussion above also applies to Alternatives 3 and 4, but an
environmental assessment and an EIS are more likely requirements for them
because of differences in the containerization function. Alternative 3 has a
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substantially different overpacking process, employing the 5-high Multi-
Canister Overpack. For this Alternative it likely that an environment
assessment will be required. The cost is estimated at $125 K, and the
schedule is estimated at 12 months.

Alternative 4 has as its first major function "Package for Shipping."
The element of "shipping," aside from the details of packaging, will require
an Environmental Impact Statement estimated to require 15 months in the
schedule (cost not estimated).

B.1.1.2 Wet Pre-Interim Storage or Wet New Facility Storage

Alternative 2 uniquely has a "pre-interim storage" or new facility
storage function prior to preparation and stablilization for Interim Storage.
Modification to an existing facility or construction of a new wet facility
storage will require an EIS. The cost is unavailable; the schedule is
approximately 15 months, including receipt of Record-of-Decision.

Notices of Construction must be submitted to the EPA and to the
Washington State DOH for new or existing fuel storage facilities, if other
than the K Basins. The Cost is estimated at $50 - $100 K for each, and will
take approximately 10 months.

If air emissions from the activities proposed for Alternative 2 include
constituents other than radionuclides, an Notice of Construction must be
submitted to Ecology. Specifically, if the proposed Alternative should emit
toxic air pollutants, "Controls for New Sources of Toxic Air Pollutants"
(WAC 173-460), would apply. An evaluation of the source term and associated
air emissions would need to be reviewed. The Cost is estimated at $50 -
$100 K, and the schedule is estimated at 8 to 12 months.

Air emission source information will need to be included in the Hanford
Site Air Operating Permit. The Cost is estimated at $25 K, and the schedule
is estimated at 6 months.

B.1.1.3 Prepare and Stabilize

Alternatives 1, 2, and 3 have a "prepare and stabilize function." It is
presumed that the stabilization process (i.e., Independent Technical
Assessment process, MIOX etc.) will be performed in a new or modified existing
facility, which will likely require an Environmental Impact Statement. The
cost for the Environmental Impact Statement is not readily estimated, but will
require 15 months including the Record of Decision.

Notices of Construction must be submitted to the EPA and to the
Washington State DOH for new or existing fuel storage facilities, if other
than the K Basins. The Cost is estimated at $50-$100 K for each, and will
take approximately 10 months.

If air emissions from the activities proposed for Alternative 1 include
constituents other than radionuclides, an Notice of Construction must be
submitted to Ecology. Specifically, if the proposed Alternative should emit
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toxic air pollutants, (WAC 173-460) would apply. An evaluation of the source
term and associated air emissions would need to be reviewed. The Cost is
estimated at $50 -$100 K, and will take 8 to 12 months to complete.

Air emission source information will need to be included in the Hanford
Site Air Operating Permit. The information will cost approximately $25 K, and
will take 6 months to complete. Alternative 4 has no prepare and stabilize
function.

B.1.1.4 Interim Storage

Alternatives 1, 2, and 3 have essentially the same interim storage
function. Two pathways exist for the NEPA documentation, neither of which has
been defined. A separate Environmental Impact Statement may be required. If
an Environmental Impact Statement is developed for the "Prepare and Stabilize"
function, it may be required to also evaluate "Interim Storage" in it. The
cost is unavailable and will take 15 months, including receipt of Record-of-
Decision.

Notices of Construction must be submitted to both the EPA and the
Washington State EPA for new or existing fuel storage facilities, if other
than the K Basins. The Cost is estimated at $50-$100 K for each, and the
schedule at 6-10 months.

If air emissions from the activities proposed for Alternative 1 include
constituents other than radionuclides, an Notice of Construction must be
submitted to Ecology. Specifically, if the proposed Alternative should emit
toxic air pollutants, (WAC 173-460) would apply. An evaluation of the source
term and associated air emissions would need to be reviewed. The cost is
estimated at $50-$100 K, and the schedule is estimated at 8-12 months.

Air emission source information will need to be included in the Hanford
Site Air Operating Permit. The cost is estimated at $25 K, and the schedule
is estimated at 6 months.

Alternative 4 could result in interim storage or, if requirements were
compatible, "Final Disposition" of the uranium, plutonium, and high level
waste. If interim storage were required the requirements may be similar to
those above. "Final Disposition" is being further defined by the Programmatic
Environmental Impact.Statement currently under review, with a Record-of-
Decision anticipated in June, 1995.

B.1.2 UNCERTAINTIES AND CONSIDERATIONS

B.1.2.1 National Environmental Policy Act of 1971

A Programmatic Environmental Impact Statement is currently in draft form
and in public review. This Environmental Impact Statement will determine the
management of SNF complex-wide for the DOE. Any decision made by the DOE must
not prejudice the preliminary environmental impact statement.
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Development of NEPA documentation occurs early in the project.
Completion constrains some design, procurement of materials and equipment, and
start of construction. It is not certain if some of the functions within the
Alternatives will be evaluated together in a single Environmental Impact
Statement, as they appear to be interrelated.

9.1.2.2 Clean Air Act

Approval of the Notices of Construction constrains start of construction.
Much of the information required to complete the Notice of Construction is
sometimes only available at 80-100% design. Clean Air Act regulations contain
specific requirements for monitoring and sampling air emissions. In order to
comply, the design of the facility must integrate these requirements.

Construction cannot begin until approval is given for the Notice of
Construction. Also, a notice of start-up is required approximately 30 days
prior to operation. Following submittal of the Notice of Construction, the
regulatory agency has 30 days to respond with a letter of completeness, or a
notice of deficiencies in the application. If deficiencies are noted, the
regulatory agency has another 30 days to issue a letter of completeness once
the deficiencies have been addressed by the applicant. Following the letter
of completeness, the regulatory agency has 60 days to finalize the Notice of
Construction. Notices of Construction required for different regulatory
agencies are prepared concurrently.

B.1.2.3 Comprehensive Environmental, Response,
Compensation, and Liability Act of 1980

U.S. Department of Energy Secretarial Policy states that NEPA values and
public involvement procedures are to be addressed by the CERCLA process for
review of actions to be taken under CERCLA. An evaluation of this issue as it
pertains to the alternatives indicates that no advantages exist by placing the
activity under CERCLA.

B.1.2.4 Resource Conservation and Recovery Act of 1969

In the evaluation of Alternatives, it must be considered that although it
is assumed that the spent nuclear fuel or associated sludge is not a waste, it
is possible that wastes which may be subject to RCRA may be generated from the
processes In the Function: "Prepare and Stabilize." An evaluation against
RCRA requirements may be necessary including preparation of the appropriate
RCRA Permits.
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B.2.0 REGULATORY CONSIDERATIONS

Herein is provided a comparison of the nuclear safety regulatory
requirements for the four Alternatives being considered for the disposition of
the SNF and sludge in K Basins. The Alternatives are: (1) Containerization
and Storage in K Basins, (2) Wet Pre-Interim or Wet New Facility Storage,
(3) Dry New Facility Storage, and (4) Foreign Processing. The regulatory
requirements for each Alternative are identified and estimates of cost and
schedule are provided. The cost and schedule for all regulatory compliance
activities (all disciplines subtracting out those activities quoted here and
in the environmental regulations section of this report) are included in
project management cost and schedule. For full regulatory compliance support,
it is estimated that about 1.1% of total project or function cost is required.
The schedule for this activity would start at project or function initiation
and end whenever defined to end (e.g., initiation of operations or sometime
during operations). The environmental regulations (e.g., RCRA, CERCLA, Clean
Air Act of 1977, 42 USC 7401, et seq. [CAA], CWA, etc.) are addressed in
Section B.1.0 of this report.

A comparison of the first three Alternatives shows few differences
indicating that the nuclear safety regulatory requirements will be similar.
One difference is the time within which the requirements must be met, with
Alternative 3 having the most ambitious schedule. The effort to complete the
expedited fuel removal can be kept to a minimum by designing, constructing,
and operating the new facilities in accordance with requirements already
established within the DOE.

The DOE has established safety requirements for its facilities as
reflected in the DOE orders and rules (DOE Directives and Rulemaking System).
In addition, the DOE issues directives, notices, instructions, safety guides
and technical standards to supplement and clarify the orders and rules. Based
on these requirements each contractor negotiates specific facility safety
requirements which are imposed-through contract conditions. These negotiated
design and operational requirements become the facility's authorization basis,
which is those aspects of the facility design basis and operation requirements
relied upon by the DOE to authorize operation. The authorization basis is
described in documents such as the facility safety analysis report and other
safety documentation and facility specific commitments made in order to comply
with DOE orders.

The Spent Nuclear Fuel Project is legally and contractually committed to
follow the DOE directives system and rules as described above. As such the
cost and schedule provided for inclusion in the decision making process within
this report are based on the DOE directives system and rules. Additionally,
in anticipation of licensability applicability this report also includes cost
estimates and schedules for certain functions based on the high-level NRC
regulations and requirements. This was provided for information reasons to
address licensability, if later pursued. Licensability is defined as applying
NRC regulations and requirements including specified national codes and
standards.

The effort to accomplish this licensability task is unknown at this time
and will be dependent on the changes and additions to the regulations and
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requirements to address differences in NRC regulations and DOE regulations
(e.g., commercial power reactor spent fuel versus metal fuel), and which
regulator provides the standard review guidance review, and approval (NRC,
DOE, or another regulatory agency). Those activities that may be a nuclear
safety regulatory cost and schedule driver are briefly described in the
following paragraphs.

The authorization basis is described in documents such as the facility
Safety Analysis Report (SAR) and other safety analyses; Hazard Classification
Documents, the DOE issued safety evaluation reports and facility specific
commitments made in order to comply with DOE orders and policies. The
Technical Safety Requirements (TSR) as required by DOE Order 5480.22,
Technical Safety Requirements (DOE 1992a), then assures that facility
operation is maintained within the authorization basis. The DOE
Order 5480.23, Nuclear Safety Analysis Reports (DOE 1992b), governs facility
Safety Analysis Reports.

Any proposed modification to existing facilities to support the fuel
stabilization program must be reviewed and evaluated against the facilities'
authorization bases to determine if the proposed activities constitute an
unreviewed safety question (USQ). The guidelines for performing a safety
evaluation (SE) are provided in DOE Order 5480.21, Unreviewed Safety Questions
(DOE 1991), which provides that if the proposed or modification is outside of
the facility's current authorization basis then revisions to the authorization
basis documentation must be made and approved.

Using the guidance provided in DOE Order 5480.31, Startup and Restart of
Nuclear Facilities (DOE 1993a), are performed for any of the following
activities:

* Construction of a new operational facility or major system

* Modification to an existing facility or to a major system, process,
or operating mode that potentially affects operational readiness

* Initiation of a major new process or operation.

The purpose of the operating readiness review is to demonstrate that the
facility: is constructed as designed; can be operated safely and securely;
will be operated by trained and competent personnel; have been given adequate
consideration with respect to all hazards; and, will be operated so that no
undue risk to employees, the public or the environment is created.

A foundation for readiness is an approved safety basis as defined in
approved facility safety documentation, approved environmental documentation,
a satisfactory safe work environment, and compliance with the DOE orders and
requirements. The Official Readiness Review team must verify that the
necessary approved requirements documentation is in place and that procedures,
personnel and equipment and systems support the approved requirements.
Critical to a determination of the facility's compliance with the DOE orders
and requirements is verification that a review of the facility's conformance
to applicable DOE orders and requirements has been performed, and non-
conformance issues addressed.

8-10



WHC-EP-0830 REV 0, Vol. II

The breadth of the Official Readiness Review will include the core
requirements provided in (DOE 1993a) which address 20 major areas. The depth
of the evaluation of core requirements will be determined according to the
situations associated with the magnitude of hazard, and level of complexity
associated with the proposed facility operating mode through use of the graded
approach.

For packaging and transport of radioactive material, DOE Order 5480.3,
Safety Requirements for the Packaging and Transportation of Hazardous
Materials, Hazardous Substances, and Hazardous Wastes (DOE 1993b) provides the
safety requirements. Further DOE guidance is provided for onsite transfer of
radioactive materials at Hanford in RL Order 5480.1A, Environmental, Safety,
and Health Program for DOE Operations for Richland Operations, Change 1,
Chapter III, which contains provisions that permit onsite packaging and
transfers of radioactive materials in packages that are in accordance with the
U.S. Department of Transportation (DOT) regulations; or, if not practicable,
packages that have been shown to provide an equivalent degree of safety. At
Westinghouse Hanford Company (WHC), packages that do not fully comply with all
aspects of the DOT regulations, are proven to provide an equivalent degree of
safety as documented in a safety analysis report for packaging (SARP), or a
safety evaluation for packaging, prepared and approved.

B.2.1 ALTERNATIVE 1 - CONTAINERIZATION AND STORAGE IN K BASINS

B.2.1.1 Containerize

Three containerization options are being considered for Alternative 1.

- No Containerization--Leave the SNF in the K-East Basin as is.

* Containerize K-East Fuel in Mark II Canisters--This is the
encapsulation process as described and evaluated in the K Basin's
current authorization basis.

* Overpack Containers--The term Primary Container (PC) has been
adopted to reflect the overpack container style for deposit of the
SNF.

The applicable body of nuclear safety regulations for containerization is
the DOE Directives and Rulemaking System. Nuclear Safety regulations which
have the potential for driving schedule are those which pertain to the Safety
Analysis Report, safety analysis report for packaging, Technical Safety
Requirements, safety evaluation report/unreviewed safety question and Official
Readiness Review. It may be prudent to design a new cask to meet the intent
of the 10 CFR 72 requirements, or purchase a cask with an existing NRC Topical
Safety Analysis Report, which would allow, with the support of an onsite
safety analysis report for packaging, the onsite transfers and eventual
storage in the same cask.

The intent of this program is to prevent further degradation of the fuel
elements, therefore, the "No Containerization" option will not be considered.

B-11



WHC-EP-0830 REV 0, Vol. II

The next containerization option, "Containerize K-East Fuel in Mark II
Canisters" has already been incorporated into the K Basin authorization basis.
HAZOPS, unreviewed safety question/safety evaluation report, Safety Analysis
Report, interim safety basis and Interim Operational Safety Requirements have
been developed. The safety documentation is in review, but on hold awaiting
project direction/decision. The estimated cost to finish the licensing/safety
documentation is $15,000 for resolution of DOE comments.

For the "Overpack Containers" option, it is assumed that minimal
modifications would be required to the K Basin. Safety documentation would
need to be developed and approved (e.g., perform HAZOPS to verify and
determine worst case accidents, safety evaluation report/unreviewed safety
question evaluation, and revise Safety Analysis Report accordingly). Assuming
that current K Basin safety envelop is maintained, the estimated cost and
schedule for the safety documentation development, review and approval are
$300,000 and 8 months. The safety documentation required to address sludge
was estimated at the same cost of $300,000, but the schedule was increased to
allow for technology development input to be incorporated, 12 months.

It is assumed that an Official Readiness Review will be conducted for the
function or activity related to each facility. Several Official Readiness
Reviews would be anticipated for the SNF activities, including the following:

* K Basin Operations and Containerization
. Packaging and Shipping from K Basin

* Pre-Interim Storage Facility, if Applicable
* Passivate and Condition (Stabilize) Facility
* Interim Dry Storage Facility.

The K Basin operations and containerization Official Readiness Review
would be extensive to address all ongoing activities to support continued
operation plus facility modifications and new procedures for containerization
activities. Based on recent PFP Official Readiness Review activities, this
could entail a multi-year schedule and 20-30 man years.

8.2.1.2 Onsite Packaging and Transfer from K Basins to
Processing Facility within WHC Boundaries

Onsite packaging and transport of radioactive material is assumed to be
performed with RL approval of the related safety documentation that
demonstrates onsite equivalency to DOT/NRC/DOE packaging in accordance with
RL Order 5480.1, and NRC Information Notice 84-72.

Engineering review shows an overpacked set of Mark Ils would not fit in
the current Site transportation configuration, and therefore a new cask would
need to be designed and fabricated. This would entail preparation of the
Packaging Design Criteria (PDC) and preparation of a new safety analysis
report for packaging. It should be noted that both the POC and safety
analysis report for packaging must be reviewed and approved by the DOE-
Richland Operations Office (RL). Table 3.0 of WHC-SO-TP-ES-001 gives the cost
of new casks as $1.5 million for design and safety documentation plus
$1 million/cask for fabrication (safety analysis report for packaging
development and review/approval was provided a cost estimated of $500K and
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$1OCK, plus $100K contingency, respectively, with a schedule of 18 months and
4 months respectively). In accordance with the latest design information
approximately 2.5 years would be required for the design, development, and
fabrication of the cask.

Again, it may be prudent to design any new cask to meet the intent of the
10 CFR 72 requirements or to purchase a cask with an existing NRC Topical
Safety Analysis Report (TSAR).

The Official Readiness Review for packaging and shipping would address
shipping of the selected container in a transportation cask from K Basin to
the stabilization or pre-interim storage facility. The Official Readiness
Review should focus on the hardware involved since the container is included
in the K Basin Operation Official Readiness Review, and receipt of the
shipment will be covered by the receiving facility Official Readiness Review.
Thus, the cost and schedule are estimated at 5 man years and 10-12 months, and
it could be performed concurrently with the K Basin Operation Official
Readiness Review.

B.2.1.3 Prepare and Condition (Stabilize)

If this facility were to be designed and constructed under DOE directives
the nuclear safety regulations that have the most potential for affecting the
cost and schedule are those pertaining to Safety Analysis Report, Technical
Safety Requirements, safety evaluation report/unreviewed safety question
and Official Readiness Review. The following DOE Orders would apply:

* DOE Order 5480.21, Unreviewed Safety Question
- DOE Order 5480.22, Technical Safety Requirements
* DOE Order 5480.23, Nuclear Safety Analysis Reports
* DOE Order 5480.24, Nuclear Criticality Safety
* DOE Order 5480.31, Startup and Restart of Nuclear Facilities
* DOE Order 6430.1A, General Design Criteria.

For utilization of an existing facility with such a mission change, the
facility's current Safety Analysis Report would be extensively rewritten as if
it were a new facility. For a new facility a hazard classification,
preliminary safety evaluation (PSE), SAR, FSAR and Technical Safety
Requirements would be developed. The level of analysis and documentation of
the Safety Analysis Report will be based on the hazard classification. For a
new facility approach, the following safety documentation would be developed
using DOE Directives:

PSE/PSAR DOE Order 5480.23 $1,100K 18 months

FSAR DOE Order 5480.23 $1,100K 19 months

Contingency $600K
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Design Criteria for an Independent Spent Fuel Storage Installation (Dry
Storage Type), (ANSI/ANS E19841), provides design criteria for systems and
equipment of an installation for the receipt and interim dry storage of SNF
solidified high-level radioactive waste. Section 5.2.2, "Fuel Unit
Preparation (Fuel Unit Handling Area)," of ANSI/ANS (1984) states that "Fuel
Unit preparation could include such operations as canning in sealed or
unsealed containers, evacuation and backfilling containers with a non-
oxidizing gas, removal of loosely adhering crud, Fuel Unit cleaning, or Fuel
Unit Drying." Therefore, the facility required to perform these functions
would be licensed under 10 CFR 72. 10 CFR 72 provides for a one-step
licensing process in that the license application is required to be
essentially complete when it is initially submitted. As such, the design
details of those independent spent fuel storage installation (ISFSI) or
monitored retrievable storage installation (MRS) components, systems, and
structures that are important to safety must be provided in the safety
analysis report. The existing regulatory guides that may be applicable to an
independent spent fuel storage installation or monitored retrievable storage
are listed in Regulatory Guide 3.53, "Applicability of Existing Regulatory
Guides to the Design and Operation of an Independent Spent Fuel Storage."

As noted in Commercially Available Dry Storage Systems for Storage of
Irradiated Fuel on the Hanford Site, WHC-SD-CP-ES-155 (Monthey and Bergsman
1994) commercially available dry storage systems that have been designed,
licensed and constructed under NRC regulatory authority, do exist. However,
the existing commercially available systems address the needs and requirements
for light water reactor fuel. Thus, the preparation/conditioning portion of
the interim storage facility described for Alternative 1 is without NRC
licensing precedent. So, it is assumed that to demonstrate "licensability"
the safety documentation would meet the intent of NRC requirements. The
safety documentation would then be reviewed and approved by one regulatory
agency, assumed to be the NRC.

Since the proposed preparation/conditioning operations are conducted in
hot cells and employ processes utilized at other DOE-owned facilities, e.g.,
the Plutonium Uranium Extraction facility (PUREX), etc., there is some
precedent with both DOE and Westinghouse Hanford Company for the regulatory
requirements. The development and subsequent review and approval of the
safety documentation should, therefore, be less costly and more timely using
DOE rather than NRC requirements. For this reason the cost and schedule for
demonstrating NRC "licensability" may be as little as 50% more than that for
the safety documentation associated with DOE directives.

For initial startups of new Hazard Category I and 2 facilities, the
Secretary of Energy has startup authority. It is assumed that SNF activities
will be Category 2 facilities. Final approval for facility startup cannot be
granted until the FSAR has been approved by the DOE- Headquarters and the
contractor Official Readiness Review and the DOE Official Readiness Review
have been completed and all pre-start findings have been resolved. Following
completion of the DOE Official Readiness Review and resolution of restart
findings, DOE management will recommend to the approval authority that startup
approval be granted.

The Official Readiness Reviews of the three new facilities, viz., Pre-
Interim Storage Facility, Stabilization Facility, and Interim Dry Storage

B-14



WHC-EP-0830 REV 0, Vol. II

Facility, are similar and most of the readiness review team certification
package preparation could be done in parallel with the construction
activities. Upon completion of construction and OTP activities, the formal
Official Readiness Review activities could be performed in about 3 months.
These Official Readiness Reviews would take about a year culminating in, the
3 month Official Readiness Review, with an expenditure of 10-15 man years.

B.2.1.4 Onsite Packaging and Transfer from Conditioning
Facility to Interim Storage (Cask or housing
module type)

Again, onsite packaging and transport of radioactive material is assumed
to be performed with RL approval of the related safety documentation that
demonstrates onsite equivalency to DOT/NRC/DOE packaging in accordance with
RL Order 5480.1, and NRC Information Notice 84-72. However, it is expected
that this transfer packaging system would be part of the interim storage
facility, and therefore, be designed to meet the intent of the 10 CFR 72
requirements. Therefore, the nuclear safety documentation for this cask would
be developed using the guidance of NRC Regulatory Guide 3.61, Standard Format
and Content for a Topical Safety Analysis Report for a Spent Fuel Dry Storage
Cask. Additionally, an onsite safety analysis report for packaging would be
written to address the transfer from the conditioning facility to the interim
storage facility. It may be prudent to license or purchase a cask with an
existing NRC Topical Safety Analysis Report that may be amended to 10 CFR 71
requirements to facilitate any future offsite shipments. Moreover, Subpart K
contains provisions for a general license for storage of spent fuel at
licensed power reactor sites. Under this provision, a licensee may store
spent fuel in casks previously approved by the NRC (via a Topical Safety
Analysis Report) provided that the licensee prepares a written safety
evaluation to determine whether activities related to storage of spent fuel
involve any unreviewed safety questions or change in the facility technical
specifications (Operational Safety Requirements/Technical Safety
Requirements), as provided under 10 CFR 59 (unreviewed safety question). This
provision can be implemented at the Hanford Site by using a cask with an
existing Topical Safety Analysis Report and conducting an unreviewed safety
question evaluation against the authorization basis of the facility where the
casks will be stored.

If it is assumed that the cask design will be based on an NRC reviewed
and approved non-site specific Topical Safety Analysis Report. It is expected
that the safety documentation for this option would involve the modification
and/or update of the Topical Safety Analysis Report to reflect the specific
fuel application and an onsite safety analysis report for packaging would be
written. Additionally, an unreviewed safety question evaluation would be
performed at the facility where the cask will be stored to determine whether
activities related to storage of spent fuel involve any unreviewed safety
questions or change in the facility technical specifications (operational
safety requirements/Technical Safety Requirements). It is estimated that this
safety documentation can be prepared and approved by RL in about 17 months,
for approximately $250K.
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However, a new cask may be required. If so, Table 3.0 of
WHC-SD-TP-ES-001 gives the cost of new casks, under DOE directives, as
$1.5 million for design and safety documentation plus $1 million/cask for
fabrication (safety analysis report for packaging development, review, and
approval was estimated to cost $500K and $100K, respectively; with a $100K
contingency and schedule estimate of 18 months and 4 months, respectively); in
accordance with the latest design information approximately 2.5 years would be
required for the design, development, and fabrication of the cask.

The Official Readiness Review for packaging and shipping would address
shipping of the selected container in a transportation cask from the
conditioning facility to the interim storage facility. The cost and schedule
are estimated at 5 man-years and 10-12 months and it could be performed
concurrently with the preparation and conditioning facility Official Readiness
Review.

B.2.1.5 Interim Storage (Water Pool or Vault Type)

It is assumed that the interim storage facility would meet the intent of
NRC requirements for spent fuel storage facilities. A NRC Part 72 (10 CFR 72)
license is required to receive, transfer, and possess power reactor spent fuel
and other radioactive materials associated with spent fuel storage in an
independent spent fuel storage installation or monitored retrievable storage.
The information that must be provided in an application for a monitored
retrievable storage or independent spent fuel storage installation license is
specified in Subpart B of (10 CFR 71 through 10 CFR 72). As per 10 CFR 72
each application must include a Safety Analysis Report, prepared to the
guidance in Regulatory Guide 3.48, "Standard Format and Content for Safety
Analysis Reports for an Independent Spent Fuel Storage Installation (Dry
Storage)" or Regulatory Guide 3.44, "Standard Format and Content for Safety
Analysis Reports for an Independent Spent Fuel Storage Installation (Water-
Basin Type)." If the storage cask has been previously reviewed and approved
by the NRC in a Topical Safety Analysis Report then the Safety Analysis Report
can be shortened by reference to the Topical Safety Analysis Report. In
addition to a Safety Analysis Report, the license application must include the
following:

* Decommissioning Plan
* Emergency Plan
* Environmental Report
* Quality Assurance Plan
* Physical Security Plan
* Personnel Training Program
* Proposed License Conditions, including Technical Specifications.

It is assumed that only minor revisions to the existing DOE and
Westinghouse Hanford Company programs would be required to meet the
corresponding NRC programmatic requirements (material accountability,
emergency plan, quality assurance plan, physical security plan and personnel
training program); and, that the schedule for these minor revisions is within
that provided for development of the Safety Analysis Report.
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Assuming that the interim storage facility would utilize a modular dry
storage vault system similar to the Fort St. Vrain independent spent fuel
storage installation, the cost and schedule is estimated at $800K with $300K
for contingency, 13 months for preparation of the Licensing application, FSAR,
and response to regulator (NRC) questions.

The cask design should be based on an NRC reviewed and approved non-site
specific Topical Safety Analysis Report. Therefore, the safety documentation
for an Interim storage facility (vault or water pool type) would require the
preparation of a site specific Safety Analysis Report which references that
Topical Safety Analysis Report, and documents that the site specific
conditions are within the scope of the Topical Safety Analysis Report
analyses.

If the interim storage facility was to be designed and constructed using
DOE directives, the following DOE Orders would apply:

* DOE Order 5480.21, Unreviewed Safety Question
e DOE Order 5480.22, Technical Safety Requirements
e DOE Order 5480.23, Nuclear Safety Analysis Reports
e DOE Order 5480.24, Nuclear Criticality Safety
" DOE Order 5480.31, Startup and Restart of Nuclear Facilities
* DOE Order 6430.IA, General Design Criteria
* Hanford Plant Standards Design Criteria.

Note that DOE Order 6430.1A references 10 CFR 72 for design criteria.
If it was decided to authorize operation under the DOE Directives, a vault
type of interim storage facility similar to the Fort St. Vrain configuration,
the safety documentation could be developed for approximately $1 Million.

Commercially Available Dry Storage Systems for Storage of Irradiated Fuel
on the Hanford Site (WHC 1994) evaluates the currently available commercial
dry storage systems.

For the Official Readiness Reviews of the three new facilities, viz.,
Pre-Interim Storage Facility, Stabilization Facility, and Interim Dry Storage
Facility, most of the readiness review team certification package preparation
could be done in parallel with the construction activities. Upon completion
of construction, the formal Official Readiness Review activities could be
performed after OTP type activities in about 3 months. These Official
Readiness Reviews would take about a year culminating in the 3 month Official
Readiness Review, with an expenditure of 10-15 manyears.

B.2.2 ALTERNATIVE 2 - WET PRE-INTERIM OR WET
NEW FACILITY STORAGE

B.2.2.1 Containerize

As it was for Alternative 1, the applicable Nuclear Safety regulations
for the Alternate 2 "Containerize" function will be the DOE Directives and
Rulemaking Systems; and, the nuclear safety regulations which will affect
schedule are those which pertain to the Safety Analysis Report, safety
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analysis report for packaging, Topical Safety Analysis Report, Technical
Safety Requirements, safety evaluation report/unreviewed safety question,
and Official Readiness Review.

Assuming the "Overpack Containers" concept similar to that proposed for
Alternative 1 would be used for Alternative 2, the safety documentation would
need to be developed, reviewed, and approved (e.g., perform HAZOPS to verify
and determine worst case accidents, safety evaluation report/unreviewed safety
question evaluation, and revise Safety Analysis Report accordingly). Assuming
the current K Basin safety envelop is maintained, the cost and schedule
estimates for safety documentation development, review and approval are
$300,000 and 8 months. The safety documentation required to address sludge
was estimated at the same cost of $300,000, but the schedule was increased to
allow for technology development input to be incorporated, 12 months.

The K Basin operations and containerization Official Readiness Review
would be extensive to address the activities to support continued operation,
plus facility modifications and new procedures for the containerization
activities. Based on recent PFP Official Readiness Review activities, this
could entail a multi-year schedule and 20-30 man years.

B.2.2.2 Onsite Packaging and Transfer from
K Basins to Pre-Interim Storage

Onsite packaging and transport of radioactive material is assumed to be
performed with RL approval of the related safety documentation that
demonstrates onsite equivalency to DOT/NRC/DOE packaging in accordance with
RL Order 5480.1, and NRC Information Notice 84-72.

The transfer portion of this Alternative would employ the previously
described existing transfer packaging system for the basins with some
modifications and/or the design and fabrication of new casks. As with the
other Alternatives, it is assumed that the transfer would be performed as an
onsite transfer and would be documented within an onsite safety analysis
report for packaging, or SEP. It is also assumed that an Official Readiness
Review as previously described would be conducted.

Therefore, the cost and schedule are as given in Alternative I for this
function, i.e., the cost of new casks is $1.5 million for design and safety
documentation plus $1 million/cask for fabrication (safety analysis report for
packaging development and review/approval was provided a cost estimate of
$500K and $100K plus $100K contingency, with a schedule of 18 months and
months, respectively); in accordance with the latest design information
approximately 2.5 years would be required for the design, development, and
fabrication of the cask.

B.2.2.3 Pre-Interim Storage

For the pre-interim wet storage of Alternative 2, it is assumed that a
new storage pool would be built adjacent to the Fuels and Materials
Examination Facility (FMEF). The pool, and the pool's containment building
would be Safety Class 1, per HPS SOC 4.1, Rev. 12.
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Examination Facility (FMEF). The pool, and the pool's containment building
would be Safety Class 1, per HPS SDC 4.1, Rev. 12.

The following DOE orders would be applicable in the design and safety
documentation for this facility, as provided by the DOE Directive System:

* DOE Order 5480.21, Unreviewed Safety Question
" DOE Order 5480.22, Technical Safety Requirements
" DOE Order 5480.23, Nuclear Safety Analysis Reports
- DOE Order 5480.24, Nuclear Criticality Safety
- DOE Order 5480.31, Startup and Restart of Nuclear Facilities
* DOE Order 6430.1A, General Design Criteria.

Additional requirements for the storage of the K Basin fuel were
established in a 1993 engineering study (WHC-SD-NR-010).

The cost for preparing, reviewing, and approving the PSAR and FSAR, per
DOE Order 5480.23, for this facility is $1,100K, respectively with $600K
contingency; the schedule for PSAR and FSAR development, WHC and RL review and
approval is estimated at 18 months and 19 months, respectively.

The Official Readiness Reviews of the three new facilities, viz., Pre-
Interim Storage Facility, Stabilization Facility, and Interim Dry Storage
Facility, are similar and most of the readiness review team certification
package preparation could be done in parallel with the construction
activities. Upon completion of construction, the formal Official Readiness
Review activities could be performed after OTP type activities in about
3 months. These Official Readiness Reviews would take about a year
culminating in the 3 month Official Readiness Review, with an expenditure of
10-15 man-years.

The NRC license requirements for the new pre-interim spent fuel pool to
be located at the east end of the FMEF are specified in 10 CFR 72. 10 CFR 72
entitled "Licensing Requirements for the Storage of Spent Fuel and High Level
Radioactive Waste" covers both dry and wet storage in an independent spent
fuel storage installation or a monitored retrievable storage. The independent
spent fuel storage installation or monitored retrievable storage is permitted
to be interconnected with the FMEF including the sharing of common utilities
and services providing the probability or consequences of accidents is not
increased and the margin of safety is maintained.

Subpart F of 10 CFR 72 describes the General Design Criteria for the
independent spent fuel storage installation or monitored retrievable storage.
Sections 72.24 through 72.34 describe the required content of the license
application. The application contents are spelled out in Regulatory Guide
3.50, "Standard Format and Content for a License Application to Store Spent
Fuel and High-Level Radioactive Waste." The application includes the Safety
Analysis Report which describes how the facility will be operated, its design
features, the design bases relative to the design criteria and, an analysis of
potential accidents; Technical Specifications, and an Environmental Report
(see similar discussion in Section 3.6.1). The Safety Analysis Report is
prepared using the guidance provided in Regulatory Guide 3.44, "Standard
Format and Content for Safety Analysis Reports for an Independent Spent Fuel
Storage Installation (Water Basin Type)," January 1989. This Regulatory Guide
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is established for a stand-alone type installation. Section 8, "Accident
Analysis" refers to ANSI/ANS 57.7-1981, "Design Criteria for an Independent
Spent Fuel Storage Installation (Water Pool Type)" for definition of the four
categories of design events that may be used in establishing design
requirements to satisfy operational and safety criteria. This ANSI/ANS
Standard which has been revised in 1988 is endorsed by the NRC Regulatory
Guide 3.49, "Design of an Independent Spent Fuel Storage Installation (Water
Basin Type)," December, 1981. The ANSI/ANS 57.7-1988 provides the codes and
standards and corresponding references to be utilized in the independent spent
fuel storage installation or monitored retrievable storage design. These may
or may not be endorsed by the NRC.

NRC Regulatory Guide 3.53, "Application of existing Regulatory Guides to
the Design and Operation of an Independent Spent Fuel Storage Installation,"
July 1982, identifies the then existing regulatory guides that may be
applicable to the design and operation of an independent spent fuel storage
installation.

No cost or schedule estimates have been generated at this time for
licensability applied to the pre-interim storage pool.

8.2.2.4 Prepare and Condition (Stabilize)

This Alternative 2 will utilize the regulatory requirements, and cost and
schedule for the "Preparation and Conditioning" discussed for Alternative 3
(Independent Technical Assessment) in Section B.2.3.3.

8.2.2.5 Onsite Packaging and Transfer from Conditioning
Facility to Interim Storage

Section B.2.1.4 discusses the regulatory -requirements and the cost and
schedule 'for the onsite transfer of fuel from the conditioning facility to the
interim storage facility. The requirements cited, and estimates provided
therein are applicable to this function for Alternative 2.

8.2.2.6 Interim Storage

The regulatory requirements and the cost and schedule information for the
"Interim Storage" functions are the same for all the Alternatives being
considered, and are as discussed for Alternative 1, Section B.2.1.5.

B.2.3 ALTERNATIVE 3 - DRY NEW FACILITY STORAGE
(INDEPENDENT TECHNICAL ASSESSMENT)

B.2.3.1 Containerize

The process for Canister Preparation and Loading into the MCO described
in the Independent Technical Assessment report differs from what is now in the
K Basin's authorization basis for Encapsulation. Therefore, a safety
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evaluation must be performed, per DOE Order 5480.21, to determine if the
proposed activities constitutes an unreviewed safety question (USQ).

As for Alternative 1 (Section B2.1.1), the applicable nuclear safety
regulations for Containerization in Alternative 3 will be the DOE directives
and Rulemaking System; and, the nuclear safety regulations which may affect
schedule are those which pertain to the Safety Analysis Report, safety
analysis report for packaging, Technical Safety Requirements, safety
evaluation report/unreviewed safety question and Official Readiness Review.
As described in the Independent Technical Assessment engineering report for
Alternative 3, the MCO is intended as an integral part of the interim storage
facility and therefore should be designed to meet the intent of the 10 CFR 72
requirements; and, the nuclear safety documentation for it would be developed
using the guidance NRC Regulatory Guide 3.61. Additionally, an onsite safety
analysis report for packaging would be written to address the transfer from
the basin to the conditioning facility. Again, it may be prudent to license,
or purchase, a transfer cask with an existing NRC Topical Safety Analysis
Report that may be amended to 10 CFR Part 71 requirements to facilitate any
future offsite shipments.

Since the proposed activities are considerably different from the current
authorization basis, Safety Analysis Report revisions with facility
configuration changes based on a safety evaluation report/unreviewed safety
question would be required. The safety documentation would likely include
HAZOPS, unreviewed safety question/safety evaluation report, Safety Analysis
Report, interim safety basis and Interim Operational Safety Requirements, and
would require RL review and approval. The Cost is estimated at $400K, and
would take approximately 13 months. The safety documentation required to
address sludge was estimated at $300,000 with a schedule of 12 months to allow
for technology development input to be incorporated.

The Official Readiness Review for K Basin operations and containerization
would be extensive to address ongoing activities to support continued
operation plus facility modifications and new procedures for containerization
activities. In comparison to recent PFP Official Readiness Review activities,
this could entail a multi-year schedule activity with a manpower expenditure
of 20-30 man years.

B.2.3.2 Onsite Packaging and Transfer from K Basins to
Processing Facility within WHC Boundaries

Onsite packaging and transport of radioactive material is to be done with
DOE-RL approval of the related safety documentation that demonstrates onsite
equivalency to DOT/NRC/DOE packaging in accordance with RL Order 5480.1.

Transport proposed in Alternative 3 would require the design and
fabrication of a new transfer cask. As presented in Table 3.0 of
WHC-SD-TP-ES-001, it is estimated that new cask could be fabricated for
1 million dollars per cask. The design and safety documentation associated
with this new transfer cask was estimated at 1.5 million dollars (safety
analysis report for packaging development and review/approval was provided a

B-21



WHC-EP-0830 REV 0, Vol. 11

cost estimate of $500K and $10OK, respectively, with a $100K contingency and a
schedule of 18 and 4 months, respectively) with a latest schedule estimate of
2.5 years for design, development, and fabrication.

As stated in Section B.2.1.2, the Official Readiness Review for packaging
and shipping would address shipping of the selected container in a
transportation cask from K Basin to the stabilization or pre-interim storage
facility. The Official Readiness Review should focus on the hardware involved
since the container is included in the K Basin Operation Official Readiness
Review, and receipt of the shipment will be covered by the receiving facility
Official Readiness Review. Thus, the cost and schedule are estimated at
5 man-years and 10 - 12 months, and it could be performed concurrently with
the K Basin Operation Official Readiness Review.

8.2.3.3 Prepare and Condition (Stabilize)

For this function, the DOE directives and rulemaking systems provide the
applicable nuclear safety regulations. Thus, the nuclear safety regulations
that have the most potential for affecting cost and schedule are those
pertaining to Safety Analysis Report, Technical Safety Requirements, safety
evaluation report/unreviewed safety question and Official Readiness Review.
The discussion provided in Section B.2.1.3 is applicable.

Although the Independent Technical Assessment engineering report for
Alternative 3 implies that the conditioning plant could be designed and
constructed as a non-nuclear facility, because of the anticipated inventory
loading of the MCOs the facility would likely be designed and constructed
using the DOE initiatives as a new non-reactor nuclear facility. Thus, for
the development review and approval of the PSE and PSAR, per DOE Order
5480.23, $1,100K and 18 months will be required; and, the FSAR, also performed
per DOE Order 5480.23 will require $1,100K, and 19 months with a $600K total
contingency. Also, as mentioned in Section B.2.1.3, to demonstrate NRC
"licensability" for the conditioning facility this estimate should be
increased by approximately 50%. Finally, the Official Readiness Review
requirements and cost and schedule estimates in Section B.2.1.3 are also
applicable.

B.2.3.4 Onsite Packaging and Transfer from Conditioning
Facility to Interim Storage

Section B.2.1.4 discusses the regulatory requirements and cost and
schedule estimates for the onsite transfer of fuel from the conditioning
facility to the interim storage facility for Alternative 1. They are
applicable to Alternative 3, as well.

B.2.3.5 Interim Storage

The regulatory requirements and the cost and schedule information for the
"Interim Storage" functions are the same for all the Alternatives and are as
discussed for Alternative 1, Section B.2.1.5.
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B.2.4 ALTERNATIVE 4 - FOREIGN PROCESSING

B.2.4.1 Assumptions/Constraints/General Issues

For Alternative 4 to succeed, the requirement for NEPA evaluation
needs to be addressed. The DOE NEPA review schedule envisioned by
British Nuclear Fuel Laboratories (BNFL) seems optimistic. An early
start on the Hanford SNF Environmental Impact Statement is
recommended, in any event, with the BNFL concept included in the
programmatic Environmental Impact Statement.

" DOE will retain title to the N-Reactor spent fuel throughout the
entire process including treatment and storage of the materials in
the U.K. Also, that DOE would be responsible for the safety of all
activities up to the time the casks were loaded on the BNFL ship,
when safety responsibility would then transfer to BNFL.

* In both the U.S. and the U.K., the SNF would be subject to
International Atomic Energy Agency inspection and controls
throughout the transportation, storage, treatment and disposal.

" BNFL would be expecting the contract to be established by
February, 1997. So, BNFL would procure licensed shipping casks in
U.S. based on their existing design for the internationally licensed
type B(M) cask, and construct/modify facilities on Site as needed.
BNFL would obtain a Certificate of Competent Authority prior to the
use of their cask.

" BNFL would use its fleet of specially designed ships to transport
the spent fuel from a Northwest port to Sellafield. Ships comply
with Irradiated Nuclear Fuel Code of the International Marine
Organization, and satisfy the requirements of the U.S. Coast Guard.

- The storage and processing capacity at Sellafield is sufficient to
accommodate shipment of all the N-Reactor fuel by the year 2003 and
completion of processing by the year 2006.

* BNFL has stated that their process and procedures, from
transportation through processing and waste treatment, are approved
for damaged (hydrided) metal fuel. Specific safety authorization
would be obtained for the N-Reactor fuel.

" Each of the final waste forms (residues) produced by the BNFL
process have been highly characterized and detailed specifications
developed.

- BNFL has designed a new 110 ton cask for transporting the vitrified
high level waste container produced by their waste encapsulation
facilities. The cask will transport 21 vitrified containers and
should be available for international shipments by the year 1996.
Again, BNFL would obtain a Certificate of Competent Authority for
the use of the cask.
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B.2.4.2 Applicable Policy, Regulations, and Issues

U.S. State Department--The transportation of fissile material from one
nation to another, and overseas processing of U.S. spent reactor fuel will
probably require high level Administration approval to ensure IAEA safeguards
and U.S./U.K. national policies are maintained.

U.S. Coast Guard--The Captain of the Port may impose certain restrictions
for movement and handling of hazardous materials such as number of tugs, time
of tow, control of traffic, etc.

Restrictions Applicable to Foreign Reprocessing--The Nuclear
Nonproliferation Treaty, U.S. legislation supporting it, and the Atomic Energy
Act (AEA) have been examined for provisions which could bar or impede the
shipment and processing BNFL proposes. While there are procedures which must
be followed, nothing in the treaty, the supporting legislation, or the Atomic
Energy Act appears to prohibit the steps BNFL suggests.

Nuclear Nonproliferation Treaty--Initiated with the intent of preventing
increases in the number of nation states possessing nuclear weapons or the
capability to manufacture them. BNFL proposes a shipment between weapons
states for peaceful purposes. Nothing in the treaty precludes this concept.
Domestic legislation supporting the treaty is similar in content to the treaty
itself, and would not impede shipment.

Atomic Energy Act--Contains certain provisions which may impose
procedural requirements on the BNFL concept, but none to prohibit it. For
example, reprocessing SNF outside the U.S. normally requires either an
agreement for cooperation or Secretary of Energy authorization. So, the BNFL
concept may be implemented under the existing U.S./U.K. agreement for
cooperation on the uses of atomic energy for mutual defense purposes. This
agreement provides for transfer of materials between countries, recognizes the
transfer of materials for general atomic energy purposes as opposed to direct
defense purposes, and also recognizes the Atomic Energy Act in its entirety.
Further, the agreement is broadly stated; its terms are consistent with a
reading of "defense purposes" which includes stabilization and disposition of
materials produced for defense purposes. If this agreement is deemed not
applicable any new agreement could potentially be subject to congressional
veto for a 60 day period.

Separating Plutonium from Spent Nuclear Fuel--In September, 1993
President Clinton established a framework for U.S. efforts to prevent the
proliferation of weapons of mass destruction. This announcement, combined
with the National Academy of Sciences Report on the management and disposition
of excess weapons plutonium and other recent government reports on this
subject could lead to the perception that the BNFL concept is inconsistent
with U.S. nonproliferation policy. However, review of the applicable
documents and current planning for the storage, treatment and disposal of DOE-
owned SNF indicates that there is no established policy which precludes the
BNFL concept.

This policy discourages the reprocessing of SNF for nuclear power or
nuclear explosives, and seeks to eliminate, where possible, the stockpiling of
plutonium. It is silent on the use of reprocessing technology for the
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treatment of degraded, unstable DOE defense program SNF prior to disposal.
Further, it specifically acknowledges existing U.S. commitments regarding the
continuation of reprocessing programs in Western Europe and Japan. While some
might argue that the BNFL concept would increase rather than decrease our
stockpile, the plutonium in the N-Reactor spent fuel already exists and is
usually included by DOE in the stockpile of "excess plutonium" to be
disposed of.

B.2.4.3 Containerize

The casks to be utilized for the containerization, packaging and
shipping to the U.K. for processing must comply with U.S. DOT regulations.
Since the BNFL concept utilizes casks based on a licensed design used to
transport damaged metal fuels internationally, the BNFL assertion that the
casks could be certified for use in the U.S. seems valid. Issues evaluated as
part of the U.S. certification review would include the following:

* Acceptability of a the BNFL cask venting design (typically,
venting is not allowed by U.S. regulations)

* Loss of water in the container, and the potential of a pyrophoric
reaction if fuel is exposed to air

* Adequacy of the container to meet U.S. leak tightness criteria

* The acceptability of the design for wet shipment of the fuel
(e.g., adequacy of pressure relief design, provisions for avoiding
over-fill with water, etc.)

* Differences in cladding metals.

Additional evaluation of the technical issues regarding DOT
certification of the BNFL cask for shipments in the U.S. (e.g., the issue of
cask venting) should be completed early because of the short time estimated to
accomplish this activity in the schedule outlined by BNFL.

The DOT regulations are applicable within the U.S. navigable and
territorial waters and must be met (e.g., maximum allowable exposure rate of
200 mr at the surface or 10 mrem/h at two meters from accessible external
surfaces of the package, re: 49 CFR 173.393, 173.471, and 173.472). For
shipments in BNFL casks that are certified by non-U.S. regulatory authorities,
the DOT would be responsible for reviewing and determining the acceptability
of the shipping container for shipments in the U.S. Normally, this can be
done by reciprocity without a large review effort.

Receipt of the Certificate of Competent Authority must be obtained prior
to loading the casks in the K Basins. It is assumed that BNFL would obtain
the Certificate of Competent Authority. Assuming extended reviews because of
the cask issues described above, three months to one year may be required to
obtain the necessary reviews and approvals for the Certificate.

As discussed in Section B.2.1.1, the applicable nuclear safety
regulations for this function will be the DOE Directives and Rulemaking
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Systems. So, the nuclear safety regulations which may have the most affect on
schedule are those which pertain to the Safety Analysis Report, Technical
Safety Requirements, safety evaluation report/unreviewed safety question, and
Official Readiness Review.

The current BNFL information does not describe their proposed
containerization process. Therefore, it is assumed the BNFL containerization
may be performed by either encapsulation or overpack. In either case, the
approach would need to be assessed against the current K Basin's authorization
basis, via a safety evaluation using the guidance provided in DOE
Order 5480.21 to determine if the proposed activities constitutes an
unreviewed safety question. If the proposed activities are similar to the
current authorization basis then the cost and schedule estimated in
Section B.2.1.1, and the Official Readiness Review requirements discussed
there would be applicable for Alternative 4, as well.

If the containerization scheme is considerably different from the
current authorization basis, SAR revisions with facility configuration changes
based on a safety evaluation report/unreviewed safety question would be
required. The safety documentation would include HAZOPS, unreviewed safety
question/safety evaluation report, Safety Analysis Report, interim safety
basis and Interim Operational Safety Requirements, and the safety
documentation would require RL review and approval. The cost and schedule are
similar to those documented in Section 2.3.1 for safety documentation
development, RL review and approval.

6.2.4.4 Shipping to U.K., Processing, and Return
to U.S. Port of Entry

The regulatory approvals and issues associated with the international
shipping, packaging and transfer, processing and return will be the
responsibility of BNFL. BNFL will ensure that all necessary certification and
licensing is provided.

The law firm, Eckert, Seamans, Cherin, and Mellott was consulted for a
preliminary opinion regarding the regulatory aspects of Alternative 4. They
offer concern over the implications of the NEPA requirement, as stated in SAIC
Report "BNFL Concept Review Regulatory and Policy Issues" (SAIC 1994), that
before the proposal is implemented, the potential consequences of this process
to the U.K. environment be evaluated. Eckert, Seamans, Cherin, and Mellott
further notes that the SAIC Report makes no reference to the role of the
Defense Nuclear Facilities Safety Board and does not acknowledge that DOE has
consistently requested NRC advise in these matters, although NRC does not have
jurisdiction.

Eckert, Seamans, Cherin, and Mellott recommends a review of the
regulatory and policy issues involved in the BNFL concept to exhaustively
identify those applicable to Alternative 4; then, as a second step establish
feasibility of concept, and its implementation requirements. This second step
requires consultation with representatives of the government organizations
involved in resolution of the identified issues. The cost and schedule for
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the regulatory and policy issues review is estimated at $25K and one month.
Any need for any additional work would be based on the results of this initial
review.

B.2.4.5 Packaging and Transfer from Port of
Entry to Interim Storage

It is assumed that the material being transported would be classified as
a fissile Class III shipment. 49 CFR 173.457 would apply. In addition, the
requirements specified in 10 CFR 71 for type B package must also be met. For
shipments in BNFL casks that are certified by non-U.S. regulatory authorities,
the DOT would be responsible for reviewing and determining the acceptability
of the shipping container for shipments in the U.S. Normally, this can be
accomplished through reciprocity without a large review effort. Any casks
that are used would require a CoC or a Certificate of Competent Authority.

The Certificate of Competent Authority must be obtained prior to
entering U.S. waters. It is assumed that BNFL would obtain the Certificate of
Competent Authority, which may take two months to one year.
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B.3.0 TRIBAL, REGULATOR, AND STAKEHOLDERS VALUES

The U.S. Department of Energy (DOE) has, in conjunction with regulators
and other federal, tribal, state, and local government entities, sponsored two
Hanford stakeholder forums that have provided value statements that should be
considered as cleanup decisions are made. These two stakeholder forums, the
Hanford Future Site Uses Working Group and the Hanford Tank Waste Task Force
included representatives of federal, tribal, state, and local governments;
business, agricultural, and economic interests; academia; environmental
groups; and groups with a special interest in Hanford. A third such forum,
the Hanford Advisory Board, adopted without change the recommendations,
principles and values of the two other bodies. Another source of values is
the Policy Guidance Statement on Hanford Waste Management and Environmental
Restoration, (Ecology 1993) the State of Washington Department of Ecology
(Ecology). The Statement is intended to provide direction to Ecology
management and staff, but the guidance therein can be inferred to be values
that should considered in Project decision-making.

Discussed herein are the Hanford Stakeholder Groups and those
stakeholder values considered particularly relevant to the Spent Nuclear Fuel
Project, which should, therefore, be considered in the evaluation of the
alternative means for expeditiously removing fuel from the K Basins.

Formal presentations were also made recently to the Confederated Tribes
and Bands of the Yakama Indian Nation (September 20, 1994), the Confederated
Tribes of the Umatilla Indian Reservation (September 26, 1994), the Nez Perce
Tribe (October 3, 1994), the U.S.-Environmental Protection Agency and Ecology
(September 22, 1994), and the Hanford Advisory Board's Major Safety and Waste
Management Issues Committee -(August 16, 1994). The purpose of these
presentations was to obtain specific tribal, regulator, and stakeholder values
as input to the expedited fuel removal decision process.

The following summarizes the input received and incorporated into the
decision process.

Tribal. As sovereign nations, the aforementioned tribes have specific
legal rights and interests regarding the Hanford site. While it is not the
purview or intent of the Spent Nuclear Fuel Project to intercede in tribal
legal issues, it is incumbent on the management of the Spent Nuclear Fuel
Project to ensure that the Project's strategic direction is aligned with
tribal values. General values regarding the Hanford Strategic Plan, the
Hanford Mission Plan, and Hanford Environmental Remediation and Waste
Management have been transmitted to DOE-RL. However, in order to ensure that
specific tribal values relative to the Project's strategic direction are
incorporated into the expedited fuel removal decision process the local tribes
were consulted. The following is a synopsis of tribal values provided
directly to Project personnel.
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Values provided by representatives of the Yakama Indian Nation

* Protect the Columbia River

- Expedite the removal of the spent fuel from the K-Basins so that
the K area can undergo D&D activities as fast as possible; empty
K-East basin first.

* It is more important to go to a dry storage configuration even if
it takes longer than wet

- Shipping fuel off-site is agreeable as long as a new capital
facility is not made; however, we should plan on storing fuel on
site until the ultimate repository is ready

* Minimize cost of associated actions, maximize flexibility of the
interim storage facility

* Minimize waste generation

* Assume Spent Nuclear Fuel is waste and design accordingly

* Sludge in the K-Basins should be considered high level radioactive
waste and disposed of in the repository

* Any new facilities should meet indian applicable regulations and
requirements (ARRs)

* Any transportation of fuel should be in a dry state

Values provided by representatives of the Confederated Tribes of the
Umatilla Indian Reservation

- Protect the Columbia River

- Hanford SNF should not be sent to INEL

* Do not create inter-generational problems. A solution with long
range value is more important than cost considerations

* New facilities should have multiple missions an integrate overall
with the site

* Spent fuel from other sites should not be sent to Hanford

Leaving the material in the K-Basins is not acceptable

* Hanford should ensure what the end state of the fuel will
ultimately be in order to get there most efficiently.
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Values provided by representatives of the Nez Perce Tribe

" Protect the Columbia River

* Foreign reprocessing is a viable alternative

" The relative cost and schedule impacts of moving native bones and
artifacts should be considered

* Maximize tribal economic benefit such as intertribal nursery
project

* Minimize land disturbance

* All SNFP activities should be consistent with a Cultural Resources
Management Plan developed in conjunction with the tribes

* Employee training should be provided to ensure employee
understanding of tribal values and issues.

The Hanford Future Site Uses Working Group was charged with developing a
range of future use options for the site and assessing the implications of
those uses on cleanup. The range of options subsequently developed by the
Working Group are being further evaluated in the Hanford Remedial Action
Environmental Impact Statement. The Working Group proposed future uses for
each of six major geographic areas of the site, identifying cleanup scenarios
to describe the cleanliness needed to accommodate those future uses for the
area. Values stated were either geographic area-specific, or overall site
recommendations, and are described in the Working Group's final report, "The
Future of Hanford: Uses and Cleanup," December 1992.

Of the six areas, two are most directly impacted by the K-Basin
remediation. They are the Columbia River itself, its islands and immediate
shoreline; and, the "Reactors on the River" (100 Area NPL Site), i.e., the
area containing the nine retired plutonium production reactors (100 Areas) and
the land in between. For these two areas the Working Group in its final
report cites cleaning up contamination affecting the River as an immediate
priority, especially N Reactor and associated springs and seeps, groundwater
contamination flowing into the River, and K Basins. The Working Group also
advanced a number general recommendations relevant to the removal of SNF from
K Basin.

The Hanford Tank Waste Task Force was convened in May, 1993 by the DOE,
the U.S. Environmental Protection Agency (EPA), and Ecology. The three
agencies, engaged in renegotiating the Hanford Federal Facility Agreement and
Consent Order (Tri-Party Agreement), charged the Task Force with providing the
negotiators with values relative to the Tank Waste Remediation System, and
with principles for the overall Tri-Party Agreement package.

The Task Force's key message to the three parties was "Get on with
cleanup!," i.e., use available technology and resources now without precluding
the use of improved, emerging technology. The principles and values
identified by the Task Force are documented in their "Final Report: Hanford
Tank Waste Task Force", September 1993. Several of the values identified were

B-31



WHC-EP-0830 REV 0, Vol. II

directed specifically at the Tri-Party Agreement or the Tank Waste Remediation
System, but they are relevant to broader cleanup issues, including the Spent
Nuclear Fuel Project.

Hanford Future Site Uses Working Group. The Hanford Future Site Uses
Working Group was charged with developing a range of future use options for
the Site and assessing their implications on cleanup. The options developed
by the Working Group are being evaluated in the Hanford Remedial Action
Environmental Impact Statement. The Working Group proposed future uses for
each of six major geographic areas of the site, identifying cleanup scenarios
to describe the cleanliness needed to accommodate those future uses for the
area. Values stated were either geographical area-specific, or overall Site
recommendations, and are described in the Working Group's Final Report, "The
Future of Hanford: Uses and Cleanup," (Drumand et al. 1992).

Of the six areas, two are most directly impacted by the K-Basin
remediation. They are the Columbia River itself, its islands and immediate
shoreline; and, the "Reactors on the River" (100 Area NPL Site), i.e., the
area containing the nine retired plutonium production reactors (100 Areas) and
the land in between. For these two areas the Working Group in its final
report cites cleaning up contamination affecting the River as an immediate
priority. The Working Group also advanced a number general recommendations
relevant to the removal of SNF from K Basin.

Hanford Tank Waste Task Force. The Hanford Tank Waste Task Force was
convened in May, 1993 by the DOE, the US Environmental Protection Agency
(EPA), and Ecology, the three agencies engaged in renegotiating the Hanford
Federal Facility Agreement and Consent Order (Tri-Party Agreement). The Task
Force was charged with providing the negotiators with values relative to the
Tank Waste Remediation System, and with principles for the overall Tri-Party
Agreement package.

The Task Force's key message to the three parties was "Get on with
cleanup!" i.e., use available technology and resources now without precluding
the use of improved, emerging technology. The principles and values
identified by the Task Force are documented in their "Final Report: Hanford
Tank Waste Task Force," September 1993. Several of the values identified were
directed specifically at the Tri-Party Agreement or the Tank Waste Remediation
System, but they are relevant to broader cleanup issues, including the Spent
Nuclear Fuel Project.

Because of their obvious mutual interests, the Hanford Tank Waste Task
Force and the Hanford Future Site Uses Wording Group espouse values having
common themes, and can be grouped to better evaluate the overall influence
they should have on the activities of the Spent Nuclear Fuel Project. The
values relevant to the Project are categorized as follows.

1. Protection of the Columbia River, Groundwater, Environment,
and Public

* Protect the Columbia River

* Deal Realistically and Forcefully With Groundwater
Contamination
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* Integrate Natural Resource Protection With Cleanup

* Base Project priorities on protection of the environment and
public/worker health and safety and on reduction/elimination
of the high-cost of maintaining these facilities.

2. Disposition of Fuel and Wastes

* Use the Central Plateau Wisely for Waste Management

* Transport waste safely and be prepared

* Conserve and reuse resources including contaminated
materials that might otherwise be considered wastes, putting
them in an environmentally safe and retrievable form

* Let the ultimate best waste form drive decisions, not the
timing or location of a repository

" Interim storage of wastes is a reality

* Minimize the amount of wastes and hazardous materials
transported to and from the site

* Strive to minimize the creation, volume, and toxicity of
waste requiring onsite disposal.

3. Community Participation

* Capture economic development opportunities locally

" Invol ve the public and tribes in future decisions about
Hanford

* Provide public and tribes with information needed to make
informed recommendations on cleanup issues

* Implement the concepts contained in the report of EPA's
Federal Facility Environmental Restoration Dialogue
Committee

* Advise the public and the tribes of progress or problems.

4. Project Management

* Seek full funding to meet Tri-Party Agreement (TPA)
milestones

" The Agreement should establish a way to demonstrate
accountability for the use of public funds

* The Agreement should promote a sense of partnership and
cooperation
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- Establish management practices that ensure accountability,
efficiency, and allocation of funds to high priority items.

5. Employee Involvement

* Employees should be informed of hazards and feel free to
voice their concerns

* Training for everyone onsite is critically important and
should include emergency response measures.

6. Technology

" The Agreement should drive the use of the most practical,
available technology, leaving room for future innovation

" Periodic technical reviews should be conducted.

B-34



WHC-EP-0830 REV 0, Vol. II

B.4.0 SLUDGE MANAGEMENT

In selecting the preferred Alternative for removal of the SNF from the
K Basins, the disposal of the approximately 100 m3 of sludge which has
accumulated from fuel handling operations and oxidation must also be
considered. In the K-East Basin the SNF storage canisters are open allowing
the oxidation products from the SNF assemblies to fall to the floor, where
they have accumulated with other metal oxides and dust from the outside
environment up to about 12 in. deep in places. In the K-West Basin, however,
the fuel is stored in sealed, water-filled canisters wherein oxidation is
presumably still occurring but not free to fall to the floor. The floor of
the K-West Basin is, therefore, free of sludge.

The sludge when wet appears as a sandy, muddy material. It consists of
corrosion products from the fuel, canisters, storage racks, basin walls, and
other materials in contact with the water in the K Basins. From limited
analysis of K-East Basin sludge it appears to consist mostly of hydrated iron
oxides, hydrated aluminum oxides, some uranium oxide, and a large amount of
unidentified acid-insoluble matter, possibly sand or zeolite. The sludge
contained in the closed canisters in the K-West Basin has yet to be analyzed,
but it is expected to contain higher concentrations of uranium and other
oxides, as well as fission product nuclides, than the K-East Basin sludge.

The sludge volume on the K-East Basin floor, including the Sand Filter
Backwash and Weasel Pits is estimated to be 50 M3 . The volume of sludge
contained in the K Basin canisters is unknown, but based on the assumption
that 1% of the total fuel mass in the Basins has corroded, approximately 50 m3
of sludge is in the K Basin canisters. Thus, the total sludge volume in the
K Basins is roughly 100 m 3.

The potential also exists for more sludge to be generated, regardless of
the Alternative selected for the Spent Nuclear Fuel Project, as failed fuel
will continue to disintegrate during handling, transporting and conditioning.
Its presence and the likelihood of more being generated as the SNF is moved is
significant to the SNF removal process, and the timing and method employed for
its collection, removal, treatment and interim storage must be compatible with
the Spent Nuclear Fuel Interim storage plan. The options for management of
the sludge areas follows.

* Treat it as SNF, disposing of it accordingly with the SNF
assemblies and pieces.

* Treat it as a liquid waste, using the Tank Waste Remediation
System (TWRS) to dispose of it; or, as a solid waste, using the
Solid Waste Program to dispose of it.

B.4.1 REGULATORY COMPLIANCE

The SNF is managed now in accordance with the Atomic Energy Act of 1954.
Management of the sludge as SNF obviates having to consider the different
regulatory options for the disposition of the sludge alone. When managed as a
waste, however, the question of regulatory authority arises.
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The DOE has historically managed SNF (including sludge since it
typically contains pieces of SNF) as product material for the recovery of
source and special nuclear materials in accordance with the Atomic Energy Act
of 1954 and applicable DOE Orders without regard to RCRA applicability.
Section 1004(27) of RCRA excludes source, special nuclear and by-product
materials from the definition of a solid waste. However, on May 1, 1987 the
DOE issued its by-product rule clarifying RCRA applicability to the DOE
generated mixed waste. This clarification stated that, "The effect of this
ruling is that all DOE radioactive waste which is hazardous under RCRA will be
subject to regulation under both RCRA and the Atomic Energy Act" (52 Federal
Register [FR) 15937). The question that remains is, if the DOE determined all
or only certain SNF types to be waste, would the non-Atomic Energy Act
components of SNF be defined as a solid and hazardous waste under RCRA? This
same question exists for the issue of sludge by itself, i.e., if the sludge
were declared waste (regardless of the SNF), would RCRA then be the regulating
authority?

To comply with RCRA regulations, certain cleanup performance levels must
be met regarding residual material. To determine whether a facility complies
with current RCRA codes and standards, a facility assessment must be
performed. RCRA requirements are enforced through a permitting process.
Facilities that operate under RCRA do so under a Part B permit which allows
them to function as a Treatment, Storage, and Disposal (TSD) facility. Were
all the SNF on site declared waste and regulated under RCRA, all facilities
that currently store the fuel and sludge would need a Part B permit, including
those facilities that still have residual material, such as the spent fuel
basins at the eight retired reactors in the 100 Area of the Hanford Site.
The Part B permit application process can take up to 3 years or more. While
awaiting a Part B permit, a Part A permit must be granted for interim
operation.

If the sludge were declared a waste (regardless of the SNF issue) and
placed under the authority of RCRA, then the K Basins would require the
necessary permits to function as a TSD facility. The Basins would be subject
to stringent regulations regarding secondary containment, integrity
assessments, and release detection requirements, among others. Irrespective
of the unit classification (be it tank systems or a container storage unit),
significant documentation is required for any unit used for the management of
RCRA regulated SNF, including development of waste analysis, inspection,
contingency, training and closure plans. Additional documentation would also
be required for treatment of the SNF for storage, including any pilot plant
activities. However, if the sludge and/or SNF is indeed determined to be
waste, and therefore under RCRA authority, an alternative to RCRA regulation
and its attendant stringent regulatory and documentation requirements may be
to seek exclusions to RCRA regulation.

A waste pre-determination for chemicals present has been completed on
four samples of sludge. Results show that based on chemicals present
(excluding radionuclides), the sludge could be classified as a Dangerous Waste
under RCRA due to the concentration of cadmium, chromium, and lead
(Lipinski, 1994). Again, the pre-determination only evaluated the total
metals present in the samples, no tests were done to determine characteristics
such as reactivity, corrosivity, toxicity, or ignitability.
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B.4.2 SLUDGE RETRIEVAL

Sludge retrieval methods under investigation use the best available
technology. Assumptions regarding retrieval options are as follows: (1) the
process used for sludge retrieval from the K Basins is independent of the
method used for its final disposal, but the retrieval process should not
preclude any future final disposal option; (2) retrieval operations will be
considered complete when all the sludge in the K Basins has been collected;
(3) the sludge will be stored in containers in a "wet" condition; and, (4) no
physical or chemical modifier will be introduced to the sludge in the
retrieval process. Requirements for sludge retrieval and packaging include
the following:

* Maintain criticality control at all times

e Minimize water surface disturbance and sludge dispersion to
prevent airborne release of radioactivity

- Minimize turbidity of pool water for operator efficiency

* Minimize operator dose commitment

e Minimize cost of retrieval and packaging

* Minimize quantity of contaminated solids needing ultimate disposal
(waste minimization)

* Consider logistics of working around the fuel racks during removal
of SNF and sludge, and their final disposition.

B.4.3 SLUDGE DISPOSAL

When considered as SNF and handled in accordance with the methods
inherent to the Spent Nuclear Fuel Project Alternative ultimately selected,
provisions will be required for retrieval, packaging, transport, processing
and storage of the sludge concurrently with the SNF, with the aforementioned
constraint that nothing in the sludge processing method precludes any future
final disposal option. Retrieval and transport are assumed to be independent
of the Spent Nuclear Fuel Project Alternative selected and will likely involve
wet vacuuming, and rail or truck transport to the processing point. Again, if
considered a SNF then the packaged sludge will be routed to the input of the
selected Spent Nuclear Fuel Project Alternative.

When considered as waste, though, the sludge may be routed, apart from
the SNF, to the TWRS to await permanent dispositioning through the
Vitrification Facility; or, to the Solid Waste Program Facilities. Although,
these latter facilities are only proposed.

There are no regulatory or environmental compliance problems associated
with sending the sludge to Tank Farms provided the sludge has been
characterized and the facility has the appropriate permit. The Tank Farms'
permit deals with the current heavy metal codes, and should cover the sludge
as well. Per the Tank Farms' Interim Operational Safety Requirements (Interim
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Operational Safety Requirements), extensive characterization of the sludge
will be required to determine its thermodynamic properties and reactivity, and
its compatibility with existing tank contents if it is to be mixed with other
waste.

Following retrieval from the Basin floor, the sludge would be packaged
and then transported via rail or truck to a double-shell tank for storage, and
depending on its characterization, mixed with existing tank waste, or
segregated into a separate tank to await final dispositioning into its high-
and low-level constituents in the vitrification process.

The planned Vitrification Facility would be the appropriate processing
point for high-level waste treatment. Following vitrification, the sludge, in
glass form, would be placed into interim storage to await placement in a
permanent repository.

A waste receiving and packaging facility may be an alternative to
vitrification. It will make either grout or rubber-type blocks (with
polyethylene). However, waste receiving and packaging IIA is being designed
for treatment of low-level mixed waste, and will probably not accept
transuranic (>100 Ci/g) waste. So, the sludge may not be accepted for
treatment by waste receiving and packaging IIA. The module planned for mixed
transuranic waste is waste receiving and packaging IIB, which is also only
proposed. Thus, if the sludge were handled separately from the SNF as a
waste, it would be most appropriately routed to TWRS.

B.4.4 COSTS AND SCHEDULES

There is considerable uncertainty in the estimates regarding the
character of the sludge and the effort needed for the extensive character-
ization of it that is required for processing in the TWRS, or by the Solid
Waste facilities. The material bajance assumes that retrieval operations
recover all of the estimated 100 m of sludge in the Basins.

Vitrification--The estimated 100 m3 (130MT) of sludge would produce
520 MT of glass, requiring 155 canisters sized 2 ft by 15 ft tall.

waste receiving and Packaging--Assuming the waste receiving and
packaging IIB, or another appropriate facility will immobilize the dried
sludge using a grout formulation, 420 MT of solid waste (grouted sludge) in
1,260 55-gal. drums would result.

Sludge Retrieval from the floors of the K Basins is assumed to be the
same for all Project Alternatives, i.e., some form of wet vacuuming process,
and will not be affected by the means ultimately selected for its disposal.
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How it is packaged and subsequently handled, however, may well be unique to
the Project Alternative. Design and procurement costs for Wet vacuuming are
estimated, as follows:

Vendor design and sludge retrieval equipment,
and receptacles for the sludge $ 14.0 M
Development and evaluation (of vendor design) 2.6 M
Sludge retrieval from the Basins 6.9 M

Total 23.5 M

The cost to send the K Basin sludge as solid waste to the Waste
Isolation Pilot Plant is approximately $4.0 M ($3,000/drum) which includes
immobilizing/stabilizing and packaging at the Solid Waste Program Facility
(waste receiving and packaging IIB, or equivalent) certification, and
transportation. There is no cost to the generator for emplacement of the
solid waste in the Waste Isolation Pilot Plant due to "direct-funding" by the
DOE-Headquarters.

The cost of processing the sludge as high-level waste in High-Level
Waste Vitrification could be as high as $200M, depending on its character-
ization, the most limiting factor in HWVP glass production being the amount
of aluminum in the waste (25% limit). The limited sample analyses done to
date, however, suggest much less concentrations of Aluminum. The Repository
disposal fee will likely vary for different container types. It is estimated
that for the 2 x 15 ft. canisters, each containing 1.4 m of vitrified high-
level glass, the fee would be $217,000/canister, or for 155 glass canisters,
the total Repository disposal fee would be approximately $34M.

However, if characterization demonstrates that all the sludge can be
dispositioned by TWRS, and if, again, the amount of aluminum in the sludge is
small, so that it may be added to existing tank waste as a "neutral"
substance, there would be no appreciable additional cost for sludge treatment
(e.g., it could be considered part of normal tank waste treatment).

It is assumed that retrieval of the sludge from the floors of the
K Basins will be done concurrently, as much a possible, with fuel removal
operations. The schedule for sludge retrieval is estimated at two years,
beginning in FY 1998 and completed in FY 2000.

Placing the estimated 100 m3 of sludge through the Tank Waste
Remediation System should have no impact on the Project schedule. And given
the uncertainty regarding the availability of the Vitrification or Solid Waste
Program waste receiving and packaging IIB Facilities, TWRS may well represent
the optimal routing for it. It could also be stored with the SNF until waste
receiving and packaging IIB or Vitrification could receive it. For management
of the sludge along with the SNF, the 130 MT of sludge added to the 2,100 MT
of fuel represents a 6% increase in total material to be taken into account
when designing processing and/or storage facilities.

B-39



WHC-EP-0830 REV 0, Vol.

This page intentionally left blank.

B-40

I I



WHC-EP-0830 REV 0, Vol. II

B.5.0 REFERENCES

B.5.1 U.S. DEPARTMENT OF ENERGY ORDERS

DOE, 1989, General Design Criteria, Order 6430.1A, U.S. Department of Energy,
Washington, D.C.

DOE, 1991, Unreviewed Safety Questions, DOE Order 5480.21, U.S. Department of
Energy, Washington, D.C.

DOE, 1991, Unreviewed Safety Questions, Order 5480.21, U.S. Department of
Energy, Washington, D.C.

DOE, 1992a, Technical Safety Requirements, Order 5480.22, U.S. Department of
Energy, Washington, D.C.

DOE, 1992b, Nuclear Safety Requirements, Order 5480.23, U.S. Department of
Energy, Washington, D.C.

DOE, 1993a, Startup and Restart of Nuclear Facilities, Order 5480.31,
U.S. Department of Energy, Washington, D.C.

DOE, 1993b, Safety Requirements for the Packaging and Transportation of
Hazardous Materials, Hazardous Substances, and Hazardous Wastes,
Order 5480.3, U.S. Department of Energy, Washington, D.C.

RL, 1988, Environmental, Safety, and Health Program for DOE Operations for
Richland Operations, Order 5480.1A, U.S. Department of Energy Richland
Operations, Richland, Washington.

RL, 1993a, Notice of Construction For the 105-KE Encapsulation Activity,
DOE/RL-93-13, U.S. Department of Energy, Washington, D.C.

RL, 1993b, Application For Approval of Modification For 105-KE Basin
Encapsulation Activity, DOE/RL-93-14, U.S. Department of Energy,
Washington, D.C.

RL, 1993, Standard Architectural Civil Design Criteria, Design Loads for
Facilities, SDC 4.1, Rev. 12, Hanford Plant Standard, U.S. Department of
Energy Richland Operations Office, Richland, Washington.

B.5.2 CODES AND REGULATIONS

10 CFR 50, "Domestic licensing of Production an Utilization Facilities," Code
of Federal Regulations, as amended.

10 CFR 71, "Packing and Transportation of Radioactive Material," Code of
Federal Regulations, as amended.

10 CFR 72, "Licensing Requirements for the Independent Storage of Spent
Nuclear Fuel and High-Level Radioactive Waste," Code of Federal
Regulations, as amended.

B-41



WHC-EP-0830 REV 0, Vol. II

49 CFR 173, "Research and Special Programs Administration, General Department
of Transportation Provisions," Code of Federal Regulations, as amended.

ANSI/ANS, 1981, Design Criteria for an Independent Spent Fuel Storage
Installation (Water Basin Type), American National Standards Institute.

ANSI/ANS, 1984, Design Criteria for an Independent Spent Fuel Storage
Installation (Dry Storage Type), ANSI/ANS 57-9-1984, American National
Standards Institute.

NRC Regulatory Guide 3.49, Design of an Independent Spent Fuel Storage
Installation (Water Basin Type), National Regulatory Commission,
Washington, D.C.

NRC Regulatory Guide 3.48, Standard Format and Content for Safety Analysis
Reports for an Independent Spent Fuel Storage Installation (Dry
Storage), National Regulatory Commission, Washington, D.C.

NRC Regulatory Guide 3.53, Application of Existing Regulatory Guides to the
Design and Operation of an Independent Spent Fuel Storage Installation,
National Regulatory Commission, Washington, D.C.

NRC Regulatory Guide 3.44, Standard Format and Content for Safety Analysis
Reports for an Independent Spent Fuel Storage Installation (Water-Basin
Type), National Regulatory Commission, Washington, D.C.

NRC Regulatory Guide 3.61, Standard Format and Content for a Topical Safety
Analysis Report for a Spent Fuel Dry Storage Cask, National Regulatory
Commission, Washington, D.C.

NRC Information Notice 84-72: Clarification of Conditions for Waste Shipments
subject to Hydrogen Gas Generation, September 10, 1984, U.S. NRC,
Washington, D.C.

WAC 173-46, "Controls for New Sources of Toxic Air Pollutants," Washington
Administrative Code, as amended.

B.5.3 PUBLIC LAW

Atomic Energy Act of 1954, 42 USC 2011, et seq.

Comprehensive Environmental, Response, Compensation, and Liability Act of 1980
(CERCLA), 42 USC 9601, et seq.

Clean Air Act, 42 USC 7401, et seq.

Clean Water Act of 1977, 33 USC 1251, et seq.

Resource Conservation and Recovery Act of 1976 (RCRA), 42 USC 6901, et seq.

B-42



WHC-EP-0830 REV 0, Vol. II

B.5.4 FEDERAL REGISTER

52 FR 15937, 1987, "Radioactive Waste, Byproduct Material Final Rule," Federal
Register.

B.5.5 DOCUMENTS

Drummond, et al., 1992, The Future of Hanford: Uses and Cleanup, The Hanford
Future Site Uses Working Group, Richland, Washington.

Drummond, et al., 1993, Final Report: Hanford Tank Waste Task Force,
Richland, Washington.

Lipinski, R. S., 1994, Waste Remediation for Sludge From Hanford K Basin
(Waste Predetermination Request No. 24095 to A. N. Praga April 19, 1994)
WHC, Richland, Washington.

Monthey, M. J. and K. H. Bergsman, 1994, Commercially Available Dry Storage
Systems for Storage of Irradiated Fuel on the Hanford Site,
WHC-SD-CP-ES-155, Westinghouse Hanford Company, Richland, Washington.

WHC, 1993, Commercially Available Dry Storage Systems for Storage or
Irradiated Fuel on the Hanford Site, WHC-SD-CP-ES-155, Westinghouse
Hanford Company, Richland, Washington.

WHC, 1993, Engineering Study of the Transfer of Irradiated Fuels on the
Hanford Site, WHC-SD-TP-ES-001, Westinghouse Hanford Company,
Richland, Washington.

SAIC, 1994, BNFL Concept Review Regulatory and Policy Issues, PNL188694-A-A2,
September 7, 1994, Science Applications International Corp., Kennewick,
Washington

Ecology, 1993, Policy Guidance Statement on Hanford Waste Management and
Environmental Restoration.

Ecology, EPA, and DOE, 1994, Hanford Federal Facility Agreement and Consent
Order, as amended, Washington State Department of Ecology,
U.S. Environmental Protection Agency, and U.S. Department of Energy,
Olympia, Washington.

B-43



WHC-EP-0830 REV 0, Vol. II

APPENDIX C

DESCRIPTION OF PATH FORWARD ALTERNATIVES
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C.1.0 ALTERNATIVE 1 DESCRIPTION

C.1.1 PATH TECHNICAL DESCRIPTION

This Alternative for the expedited removal of N Reactor fuel and sludge
currently stored in the K Basins is based on overpacking the fuel stored in
the K-East Basins and storing the overpacked and encapsulated fuel within the
K Basins until a fuel stabilization and interim storage system are available.
The fuel stabilization process is based on repackaging and passivation of the
fuel in the fuel stabilization facility. The repackaged/passivated fuel is
then transferred to an interim storage facility which is based on a vault
storage concept. Figure C-1 provides a process flow diagram of the
Alternative 1 path. With reference to Figure C-2, the following activities
constitute the functional logic:

* The fuel, sludge and debris in the K Basins are characterized (1.0)

* The fuel in K-West Basin is maintained in the current closed
canisters for storage and eventual shipping to the fuel
stabilization facility (2.0, 3.0).

" K-East Basin fuels is placed in a new design overpack without
removing the fuel from the open-top canisters (2.0, 3.0).

" Sludge is accumulated and placed in containers of similar design to
the overpacks used for the K-East Basin fuel (2.0, 3.0).

" Debris is accumulated, compacted and packaged as solid waste
(2.0, 3.0)

* The containerized fuel is shipped using existing cask cars (with
upgrades) to a newly constructed passivation facility (11.0)

* The fuel and sludge are passivated (14.0)

* The K Basin water is treated (8.0)

* The interim dry storage facility is designed and constructed
(17.0, 18.0)

* The passivated, repackaged fuel is placed in storage until final
dispositioning (20.0).

Design of Temporary Storage Facility (4.0), Construction of Temporary
Storage Facility (5.0), Transport Fuel and Sludge to Temporary Storage
Facility (7.0), Store Sludge (9.0), Store Fuel (10.0) are not functional parts
of the Alternative I path as indicated by the dotted-line blocks, Dispose of
Generated Waste (15.0), and Decontaminate and Decommission Facilities (16.0),
are common to all alternatives.
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C.1.1.1 Fuel and Sludge Characterization

Characterization is required of the previously containerized fuel in
K-West Basin, the fuel in K-East Basin, which is in open containers and
therefore, exposed to basin water, and the sludge on the K-East Basin floor.

C.1.1.2 Fuel and Sludge Containerization

The fuel in K-West Basin is to be maintained in the current closed
canisters for storage and shipping to the fuel stabilization facility.
K-East Basin fuel is to be placed in a new design overpack without removing it
from the open-top canisters. Sludge is accumulated and placed in containers
of similar design to the overpacks used for the K-East Basin fuel. Debris is
accumulated, compacted and packaged as solid waste.

Encapsulation is an alternative option to the described overpacking.
Encapsulation would retrieve K-East Basin fuel from the open canisters and
repackage it into closed canisters containing a dilute potassium nitrite
solution with a nitrogen filled gas space above it which is vented to the
basin pool through a diving-bell gas trap. Encapsulation is labor intensive
so there are as low as reasonably achievable (ALARA) concerns; and, it is
likely to introduce considerably more sludge material into the Basin water.

C.1.1.3 Transportation

Once the fuel and sludge are packaged, the preparations for transport are
primarily limited to upgrading the cask and railcar system. The transport
system is based on upgrading the existing K Basin cask and railcar system to
provide a degree of safety equivalent to 10 CFR 71 performance requirements
and co-located in the 200 Area. The cask assembly would be modified to meet
design requirements for confinement, and the SARP upgraded.

The existing system that interfaces with the K-East and K-West Basins
consists of the 50 ft, 200-ton capacity Three Compartment Railcar capable of
carrying three K Basin Casks in individual water filled cooling wells. The
railcar is equipped with hinged doors over the wells actuated by a hand wheel-
operated mechanism. The doors help to contain the water in the wells but do
not seal. There are two cask cars currently available for service. These
cask cars have none of the containment features now required for onsite casks,
or 10 CFR 71 certified casks. It is assumed that the casks would be modified
and approved through the onsite SARP process.

C.1.1.4 Interim Wet Storage

Modifications to the existing K Basins are required to support interim
wet storage of the encapsulated fuel and sludge until the passivation facility
becomes operational. Identified facility deficiencies include seismic
resistance, and utilities and service system deficiencies (electrical
distribution, fire protection, etc).
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In addition to modification of the existing K Basins to correct
identified deficiencies, the 105 K-East Basin must be modified to allow
loading, storage, and movement of overpacked fuel/containerized sludge. These
modifications would include: (1) removal of fuel storage racks (as they are
emptied), (2) installation of equipment to overpack fuel, (3) installation of
equipment to retrieve and containerize sludge, (4) upgrades to fuel movement
system including hoist replacement and potentially monorail upgrades, and
(5) potential upgrades to basin load out system.to allow overpacked fuel/
containerized sludge to be loaded into new or modified casks.

C.1.1.5 Processing and Stabilization

The facility for repackaging, drying and passivating fuel would provide
the capability to prepare fuel sufficiently to meet requirements for 40 year
interim storage (assuming a 20 year license, with 20 year renewal) at a
Nuclear Regulatory Commission licensed facility. Encapsulated fuel and sludge
would be retrieved from current K Basin storage and transported to the fuel
repackaging and passivation hot cell facility, stabilized, and transferred to
the storage facility. The major process functions are shown on the attached
block flow diagram, Figure C-3. A schematic of this repack and passivate
facility is also shown in Figure C-4. A description of the process steps
follow. Note that while the described process steps apply to either FMEF or a
new hot cell facility, FMEF would specifically utilize its Shipping and
Receiving Bays, Entry Tunnel and Transporter, plus a new floor supported cart.

Receive Fuel. Casks of fuel, loaded in existing basin loading pits using
current procedures, are brought to the fuel stabilization hot cell via the
existing well car, or a new cask transport system. The shielding plug on the
load-in compartment of the hot cell is removed with an overhead crane and the
crane then lifts the cask into the hot cell and replaces the shield plug. An
in-cell crane removes the cask lid and the canisters of fuel for
stabilization.

Pretreat Fuel. Actual fuel stabilization is started by dumping fuel from
the existing canisters into trays in fuel pre-treatment tanks. The fuel
pretreatment tanks hold the fuel in an air sparged hot (80 "C) water
environment. Fuel pre-treatment cleans the fuel, removing loose particulate
from the fuel for processing in the sludge stabilization system. Fuel pre-
treatment also holds the fuel in an oxidizing water environment for sufficient
time to allow significant oxidation of uranium hydride that may have been
formed in closed canisters. The trays of fuel are removed from the
pretreatment tanks and the fuel elements are picked up individually and placed
vertically into a new can at one or two can loading stations. The can is
designed to prevent damage to the fuel during transport, which would increase
its reactivity, during fuel movement of transportation. When the cans of fuel
are filled a mechanically sealed lid is installed and leak-checked to confirm
that the seal is adequate for vacuum drying and passivation.
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Passivate Fuel. The sealed can of fuel is then placed into one of 10
fuel drying and passivation stations where the fuel is conditioned over a
period of 30 hours. The can of fuel is first vacuum dried via a roughing
vacuum pump (about 20 mm Hg) at ambient temperature to remove surface water
from the fuel. The fuel is then heated to about 150.*C under vacuum and held
at that temperature to drive off any interstitial water, water that is bound
by hydration, and water that may be adsorbed on oxidized surfaces of the fuel.
With the majority of the water removed from the fuel a high vacuum system
(<5 mm Hg) is valved into the conditioning station and the fuel temperature is
raised to about 280 *C. The fuel is held at this temperature and pressure to
release hydrogen from the fuel by converting uranium hydride to uranium metal.
When the hydride reduction is completed the fuel is allowed to cool down to
about 180 *C, the vacuum system is isolated and a flow of dry inert gas is
started through the canisters of fuel. Small amounts of dry air are metered
into the flowing inert gas stream to allow controlled oxidation of any highly
reactive sites on the fuel. The fuel temperature and off gas parameters are
closely monitored to ensure that the fuel is not reacting at an excessive rate
and to allow determination of the completion of fuel passivation. When the
process instrumentation indicates that the fuel passivation is completed, the
can of fuel is back-filled with dry inert gas, cooled down, and its off gas
ports are mechanically sealed.

Receive Sludge. Along with solid rods of fuel, a significant portion of
the SNF inventory has corroded and is in the form of sludge. A significant
portion of which will enter with the fuel inside the fuel canisters and
overpacks. The remainder of the sludge will be collected, containerized at
the basin, and loaded into the hot cell in containers similar to the
105 K-East Basin overpacks. This sludge will also contain non-fuel
particulates (mostly iron, aluminum, and silicon oxides) which will be
stabilized along with the fuel. The containerized sludge from the Basins,
overpack water containing sludge from movement of open canisters of fuel, and
water bearing sludge from the fuel pre-treatment tanks are transferred to a
sludge receipt tank.

Manage Excess Water. Sludge and water from the sludge receipt tank are
transferred to a decant station where it is allowed to settle. After the
majority of the sludge has settled, water with a residual amount of suspended
sludge is decanted to a small concentrator. Any other water used in the hot
cell for equipment flushes, waste cleaning etc. is also routed to this small
concentrator. Water boiled off in the concentrator is then condensed, and
collected along with water removed via the fuel passivation station, and
sludge calciner off gas condensers. This excess water is then collected and
batch transferred to existing 200 area liquid effluent disposal systems.

Stabilize Sludge. The concentrator bottoms containing higher levels of
suspended sludge are slowly bled off to a sludge calciner along with the
partially de-watered sludge from the decant station. In the sludge calciner
water associated with the sludge is boiled off, and the temperature of the
sludge is raised sufficiently to allow complete conversion of fuel in the
sludge to a stable oxide. The stabilized sludge leaving the calciner is then
combined with a binder and extruded into "green pellets" the pellets of
stabilized sludge are loaded into cans which are then placed into a fuel
conditioning station and sintered. The can of dry sintered sludge pellets is
sealed and packaged in along with sealed cans of passivated fuel.
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Package Stabilized Fuel. Sealed cans of passivated fuel are weighed,
assayed and transferred into the bottle filling station via an air lock. The
can is placed into a specially designed container. When five sealed cans of
fuel are placed in the canister a lid is placed on the canister. The canister
is then purged, filled with dry inert gag, and the lid is welded shut. After
verification of weld integrity, the canister is transferred, via an airlock,
into a commercial fuel transportation cask. After the sealed can(s) are
placed in the cask, a shielding plug and seal plate are inserted into the
cask. An automatic welding machine is remotely fitted to the cask, the seal
plate is welded and the cask is filled with inert gas. The weld is inspected
with a weld-following sniffer and a moveable remote camera. A second seal
plate is then welded in place and inspected. The stabilized fuel transport
cask is then removed from the hot cell and placed onto a survey/
decontamination area near the hot cell. The filled cask is surveyed and any
non-fixed contamination is removed. The fuel passivation cycle is completed
when the cask is placed on the rail car for transfer to the storage site.

Treat Off Gas. Off gas from the fuel pretreatment tanks, sludge
calciner, concentrator, and fuel conditioning stations individually pass
through in cell condensers where water is removed and routed to the excess
water collection system. The off-gas then passes through in-cell metal HEPA
filters, leaves the hot cell, passes through conventional HEPA filters and is
routed to process off-gas blowers or vacuum pumps as appropriate. The off gas
leaving the blowers or vacuum pumps is combined with the hot cell exhaust.
This gaseous effluent stream is filtered, sampled and discharged via a new
stack. Because only a small amount of fuel will be converted from a metallic
form to an oxide form (which releases volatile radionuclides trapped in the
metallic fuel) no active system is needed to remove volatile or inert gaseous
radionuclides.

Package Solid Waste. Solid waste enters the hot cell with the fuel in
the form of used canisters, sludge containers and overpacks. This waste is
cleaned at a cleaning station is assayed and then returned to the cleaning
station for additional cleaning, or is sent to the waste size reduction area.
The cleaned and compacted canisters, sludge containers, and overpacks are then
staged for removal from the hot cell via the waste removal station. Hot cell
operation will generate a significant amount of waste as a result of equipment
failures, and manipulator maintenance debris. This waste is compacted as
necessary, cleaned of fuel as necessary, assayed and characterized. This
waste, along with the compacted canisters, sludge containers, and overpacks
are placed into containers and loaded out through the waste load out station.
When these waste containers are removed from the hot cell, preparation for
disposal is completed, and they are transported to solid waste for disposal.

C.1.1.6 Interim Dry Storage

A dry vault storage facility was selected as the interim storage system
for each Alternative. This facility consists of metal tubes arranged
vertically in a below grade concrete structure enclosed by an above grade,
precast concrete structure. Natural convection is used for cooling the
packages of fuel which is stored in the metal tubes.
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C.1.2 REGULATORY COMPLIANCE ISSUES

Chapter 3, Sections 3.1.1 and 3.1.2, and Appendix B, Sections B.1.0
and B.2.0 discuss the applicable requirement of the NEPA, RCRA, and CAA.

The facility ultimately selected for the pre-interim wet storage function
must comply with current DOE facility design and operating criteria.
Alternative I recommends using the K Basins which would require a detailed
code and standards compliance analysis to assure compliance or equivalency to
current and emerging design and operating criteria. Any identified non-
compliant features will require dispositioning.

Furthermore, it must be assured that Alternative 1 schedules could meet
the Tri-Party Agreement milestone (M-34-02), for removing the SNF from
K Basin, to be established by June, 1996.

C.1.3 GENERAL ISSUES/RECOMMENDATIONS

C.1.3.1 Initial Fuel State

The condition of the SNF in the 105 K Basins is not well known. Visual
inspections are currently underway and additional characterization data will
be gathered in the near term. Characterization needs now may be driven more
by transportation system qualification than any other attribute. The extent
of uranium hydride formation is a significant design issue.

Records and earlier, less comprehensive visual inspections, indicate some
damage to at least 6 to 12% of the elements. Damaged fuel elements being
defined as those having observable corrosion products. In addition, the
cladding on an unknown number of elements may be cracked such that the element
can be considered broken.

C.1.3.2 Fuel Corrosion and Reactions

Uranium metal in those fuel elements that have breached cladding will
oxidize after contact with water and generate corrosion products. Uranium
oxide and hydride products formed from these reactions will cause swelling of
the metal within the cladding, which can cause additional cladding damage and
even complete severing of fuel elements. Any additional uranium metal exposed
will oxidize as well creating a perpetual cycle of cladding damage and uranium
oxidation. Ultimately, the uranium completely oxidizes and forms sludge. The
free hydrogen created by these oxidizing reactions is released into the
surrounding water.

One of the major issues with the failed metallic fuel is that uranium and
zirconium metals are chemically reactive in both water and air. Their
reactivity can be increased by a number of factors, including the amount of
metal surface area in contact with air and water, temperature, and the
presence of alloys and impurities. In particular, small pieces of these
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metals are more reactive than large pieces and, under the right conditions,
are pyrophoric. Consequently, precautions are required when handling or
processing uranium and zirconium metals.

C.1.3.3 Issues Pertaining to the Proposed Regulatory Strategy

NEPA strategy includes proceeding with design and construction at risk in
parallel with the NEPA process.

CAA requires a permit prior to start of construction. Application for
the permit should start immediately. WHC should work with the DOE, the State
of Washington, and the EPA early to determine which pre-construction
activities can be performed in parallel with the permit application.

C.1.4 ESTIMATED COST AND SCHEDULE

Cost estimates and implementation schedules for Alternative 1 are
presented in Chapter 5, Section 5.2, "Cost and Schedule Data."
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C.2.0 ALTERNATIVE 2 DESCRIPTION

C.2.1 Path Technical Description

Alternative 2, which allows for the expedited removal of N Reactor fuel
and sludge currently stored in the K Basins, involves utilization of a pre-
Interim wet storage location on the Hanford Site. This study concluded that
it is feasible to relocate the fuel and sludge to another facility, on a
schedule considerably shorter than Alternative 1, the current "reference"
Alternative. The options attendant to this "pre-Interim Wet Storage"
Alternative involve the fuel and sludge containerization, the on-site
transport logistics, and the storage facility itself. A process flow block
diagram for Alternative 2 is given in Figure C-5.

The Alternative 2 study considered the process functions and related
options necessary to realize the expeditious transfer of the fuel and sludge
from the 105 K Basins to another, existing, on-site wet storage facility.
These process functions attendant to Alternative 2 are listed below with
reference to the process function number in Figure C-6, "Path Forward
Alternative 2 Functional Flow Block Diagram":

* Characterize fuel, sludge, and debris (1.0)

* Package Fuels and Sludge/Debris (2.0, 3.0)

* Design Temporary ("pre-Interim") storage facility (4.0)

" Construct Temporary ("pre-Interim") storage facility (5.0)

* Disposal of debris (6.0)

* Remove the containers from the Basins and Transport Fuel and Sludge
to another, existing, "pre-Interim" wet storage facility on the
Hanford Site (7.0)

* Remove Radioactive Water in the K Basins to an on-site treatment
facility (8.0)

" Store the fuel and sludge in pre-Interim storage (9.0, 10.0)

" Transfer the fuel to the stabilization and processing facility
(11.0)

" Design and construct the stabilization/process facility (12.0, 13.0)

* Passivate the fuel (14.0)

* Design and construct the Interim Dry Storage Facility (17.0, 18.0)

* Dispose of generated waste (15.0)

" Store fuel and sludge product in interim storage (20.0)

* Decontaminate and Decommission facilities (16.0).
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C.2.1.1 Fuel and Sludge Containerization

The fuel encapsulation process utilized previously in the K-West Basin,
and overpacking are two means evaluated for placing the K-East Basin fuel and
sludge into wet pack containers. Encapsulation would retrieve K-East Basin
fuel from the open canisters and repackage it into closed canisters. The
closed canisters would contain a dilute potassium nitrite solution with a
nitrogen filled gas space above it which is vented to the basin pool through a
diving-bell gas trap. This process is labor intensive so there are ALARA
concerns; and, it is likely to introduce considerably more sludge material
into the basin water.

Wet overpacking places the existing fuel canisters, undisturbed, directly
into larger stainless steel storage containers as shown in Figure C-7. As
currently envisioned, three open canisters are placed in a single overpack
which will be provided with the requisite sealed closures and gas trap vents.
At issue with the concept of overpacking is that the overpacks do not exist,
nor even does an approved design. Regarding handling, overpacking also
represents ALARA concerns given that the containers are to be loaded
underwater, and in the K-East Basin they will become surface contaminated.
Further, it may be difficult and dose intensive to provide a transportation
quality seal on an overpack assuming that it must be underwater within the
basin while being sealed.

Debris is accumulated, decontaminated, compacted and packaged as solid
waste.

C.2.1.2 Transportation

The use of existing K Basin casks and the cask rail cars originally
designed to transport irradiated fuel from N Reactor to an onsite reprocessing
facility is assumed. The casks interface with the load-out facilities in the
K Basins and are sized to contain three fuel canisters, The railcars can
carry three casks in individual water-filled cooling wells. They have hinged
doors over the wells that help to contain the water in the wells but do not
completely prevent water spillage. Two such cask cars currently exist in good
condition.

The SARP for the K Basin Cask (SD-RE-SAP-014) must be updated prior to
commencing these shipments since the proposed payload is not as described in
the current SARP payload description. Also, the cask QA documentation must be
reviewed to assure compliance. Finally, since the packaging system has few of
the containment features currently required for either onsite casks or
10 CFR 71 (offsite) certified casks, it is assumed that cask modifications
will be designed and approved by an onsite SARP (per 5480.1); and, if the
packaging system ultimately does not meet 10 CFR 71, public access to the
transportation route during transport will be controlled.

There are other licensed casks which could be used. Several are
described in WHC-SD-TP-ES-001, "Engineering Study of the Transfer of
Irradiated Fuels on the Hanford Site." In each case, the packaging SARP will
need to be revised to address the K Basin material payloads.
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C.2.1.3 Pre-Interim Wet Storage

Three existing onsite wet storage facilities were considered for
modification and use for pre-Interim wet storage of the fuel and sludge
removed from the K Basins. They are: FMEF, the Washington Public Power
Supply System WNP-4 spray pond, and an unused canyon facility in the 200 Area,
such as PUREX. Existing facilities were considered as a means to reduce the
overall schedule. An entirely new facility proposed for the 200 East Area was
also studied.

The Fuels and Materials Examination Facility. The FMEF was originally
designed and constructed to support the U.S. Breeder Reactor Program. All
facility functions are installed and operable, and the building is
uncontaminated, facilitating modification. An additional one-half mile of
railway would be needed to connect it to the Hanford rail system. FMEF is
seismically qualified (circa 1980) and the ventilation system is Safety
Class 1 (SC-1).

Two FMEF options were considered. The first places all containers within
the cells inside the facility for pre-Interim storage; and, the second places
the containers in a newly constructed pool adjacent to the facility (shown in
Figure C-8), with the FMEF being used for subsequent conditioning of the fuel
prior to interim storage. The first option, in-cell pre-Interim storage, is
regarded as unattractive because of the limited storage capacity within FMEF,
the logistics of the proposed storage arrangement, handling and monitoring,
and the uncertainties imposed by the additional structural and seismic
loadings. Thus, the second option is recommended should the FMEF be utilized
for pre-Interim storage.

A new, covered, pre-Interim storage pool, located at the east end of FMEF
close to the Entry Tunnel extension, would be constructed with water tight
concrete walls and floor fitted with waterstops at all joints, and lined with
1/4-in. thick stainless steel plate. The pool would have complete crane
coverage for in-pool transport of the overpacks with provisions for spacing
and seismic constraint of the overpacks (see Figure C-9). Provisions for
water cleanup, and monitoring the overpacks for leakage, as well as for any
repair or repackaging of overpacks would also be included. The pool, its
confinement building and the related support equipment and building would be
Safety Class 1, per the current revision of Hanford Plant Standard Seismic
Design Criteria 4.1. The requirements for the storage of the K Basin fuel
were established in a 1993 study (WHC-SD-NR-010, Rev. 0).

The Washington Public Power Supply System WNP-4 Spray Pond. The WNP-4
spray pond is an existing, seismically qualified reinforced concrete structure
originally built as the ultimate heat sink for the canceled Washington Public
Power Supply System WNP-4 commercial reactor. It is located within the Supply
System security perimeter so Washington Public Power Supply System site
services are available, as well as rail access within 900 ft. The
capabilities of a pre-Interim storage facility utilizing the WNP-4 Pond would
be similar to that described for the FMEF concept. The modifications
necessary involve reducing its current capacity by approximately two-thirds by
means of a seismically-qualified wall, installation of a rail spur to the pond
and terminated within a fuel handling bay, and all other provisions as
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described above for the FMEF option. The major modification to be made to the
WNP-4 spray pond is the installation of a Safety Class I confinement building
and ventilation system.

Both the FMEF and WNP-4 storage pond concepts are viable: a seismically-
qualified pond currently exists at WNP-4 and an unload facility currently
exists at the FMEF; both facilities require only modest extensions of existing
rail service to connect with K Basins; and, the cost and schedule for the two
are comparable. The FMEF does, however, have some advantages over the WNP-4
concept.

Although the pond currently exists at WNP-4, the cost of installing a
pond at the FMEF is only a small fraction of the total cost. The most
important reason for not recommending use of the WNP-4 spray pond is the
uncertainty about its timely availability. Ownership of the WNP-4 site is
entangled and the sale to the DOE could be less than straightforward.
Further, the WNP-4 spray pond option would not permit final processing and
Interim Storage of the stabilized material at the same location as does FMEF,
where the SNF could be provided pre-Interim storage, subsequent conditioning,
and then Interim storage without leaving the existing protected area.

200 Area Canyon Facility. The PUREX facility in the 200 Area was also
examined as a pre-Interim storage location. PUREX commenced operation (circa
1955) processing spent fuel, including N Reactor fuel and is currently in
transition to permanent shutdown pending final decontamination and
decommissioning. The plan to store N Reactor Fuel and sludge in PUREX would
be to install a series of water filled troughs on top of the process cells
shield blocks. The overpacks containing fuel and sludge would be placed in
the troughs. About 2/3 of the canyon length would be required to store the
K Basins fuel and sludge. Because of its former mission PUREX has a number of
systems well suited to the support of pre-Interim storage, including rail
spur, cask handling capability and a structure and ventilation to provide
confinement. Fire protection and extensive water system upgrades would likely
be necessary, however. Furthermore, analyses done circa 1980 to assess the
seismic capacity of the PUREX facility suggest that extensive structural
improvements would be required to qualify it for pre-Interim storage,
rendering this option economically unattractive compared to other options.

200 Area New Wet Storage Facility. An entirely new facility located in
the 200 Area was also considered. Locating a temporary or pre-Interim wet
storage facility in the 200 Area has several advantages. One is that it is
consistent with the Hanford long range land use planning which would locate
all of the radioactive waste on the 200 Area plateau well above the ground
water and away from the Columbia River. A second is that rail transportation
between the 100 K Area and the 200 Area does not cross public highways, so
licensing a package may be facilitated. The disadvantages are primarily
associated with the cost and schedule for a new building as compared to
modifying an existing structure. It has been estimated that the cost of an
entirely new wet storage facility would be two or three times the cost of
modifying either FMEF or WNP-4 Spray Pond. While the actual construction time
may not be substantially longer, the site evaluation and preparation time may
be appreciable.
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C.2.1.4 Fuel Stabilization Facility

The stabilization facility used for Alternative 2 is based on the concept
developed by the ITA team. Fuel within the existing canisters (stored in
overpacks within the pre-Interim wet storage facility) is removed from
overpacks, any lids removed, and residual sludge flushed from the canisters
and collected. The flushed fuel is then inserted into a new overpack designed
to be used as a processing and interim storage container. These operations
are performed within an area in the temporary storage facility specifically
designed and constructed for these purposes.

The fuel, now in processing/storage containers is then transferred to the
fuel stabilization facility using a bottom loading transfer cask. Within the
stabilization facility, the passivation canister is drained, backfilled with
inert gas, and heated to dry the fuel. The heated fuel is then contacted with
selected gases for a predetermined time period to passivated the fuel. The
passivated fuel is then transferred to the interim storage system.

The FMEF truck lock would be modified and used to perform the fuel
stabilization operations. Processing and process equipment would be identical
to the ITA Alternative, only the support facility would be different. The
FMEF Alternative would use the truck lock, rail spur, hoist, utilities,
radiation waste water systems, and the ventilation system. The proposed
layout would be a temporary system that would be dismantled and the truck lock
returned to its original condition and function when all the fuel and sludge
had been transferred to the interim storage facility.

Sludge is assumed to be processed in the same equipment, with
modification to the passivation container internals, and will be completed
after all fuel passivation activities are finished. Pilot demonstration tests
will be required.

C.2.1.5 Interim Dry Storage

A dry vault storage facility was selected as the interim storage system
for each Alternative. A new facility located in the 200 Area consistent with
the Hanford long-range planning to consolidate waste storage activities on the
200 Area plateau was assumed for this Alternative. The fuel and sludge in
the processing/storage would be transferred to the dry vault storage facility
by rail from the FMEF. This facility consists of metal tubes arranged
vertically in a below grade concrete structure enclosed by an above grade
precast concrete structure. Natural convection is used for cooling the
packages of fuel which is stored in the metal tubes. Alternatively, the FMEF
Main Process cell could be modified to perform the same interim storage
function with the fuel remaining in the 400 Area.

C.2.2 REGULATORY COMPLIANCE ISSUES

Chapter 3, Sections 3.1.1 and 3.1.2, and Appendix B, Sections B.I.0 and
8.2.0 discuss the applicable requirements of NEPA, RCRA, and CAA.
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The facility selected for the expedited pre-Interim wet storage function
must comply with current DOE facility design and operating criteria. The
reference choice, FMEF, is now about 18 years old (since completion of
construction) so a code and standards compliance analysis is required to
assure compliance, or equivalency to current and emerging design and operating
criteria.

C.2.3 GENERAL ISSUES/RECOMMENDATIONS

C.2.3.1 Initial Fuel State

The condition of the SNF is not well known. Visual inspections are
currently underway and additional characterization data will be gathered in
the near term. Characterization needs may be driven more by transportation
system qualification than any other attribute. Because Alternative 2 employs
wet shipment and storage followed by a passivation process designed to destroy
uranium hydride, the extent of uranium hydriding is not a significant factor.

Records and earlier, less comprehensive visual inspections, indicate some
damage to at least 6 to 12% of the elements. Damaged fuel elements being
defined as those having observable corrosion products. In addition, the
cladding on some number of elements may be cracked such that the element can
be considered broken. This information, though qualitative, suggests that the
issue of failed fuel may be a factor to be considered in the transport of
fuel. However, because of the wet shipping and storage conditions coupled
with fuel drying and passivation for interim storage, failed fuel will not
present significant issues for Alternative 2.

C.2.3.2 Fuel Corrosion and Reactions

Uranium metal in those fuel elements that have breached cladding will
continue to corrode, generating corrosion products (oxides), forming hydrides
and releasing hydrogen gas.

While fuel corrosion will continue during the additional exposure to
water following overpacking and placement in another basin for pre-interim
storage, the amount is expected to be low. Analysis shows that for the
approximately twenty years that the N Reactor fuel has been stored in the
K-East Basin, only about 1% has corroded. Furthermore, corrosion can be
significantly reduced by lowering the temperature. A ten degree centigrade
reduction in storage temperature would reduce the corrosion rate by a factor
of about two. This lower corrosion rate in conjunction with the sealed (and
vented) overpack containers to be utilized for Alternative 2 should eliminate
any significant concern about corrosion during the less than ten years the
fuel will remain in pre-Interim storage.
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C.2.3.3 Issues Pertaining to Transportation

An onsite SARP is required for transportation. The system would be
modernized including testable double containment and vents but may not meet
drop or fire tests.

Cask availability is a concern. Only three casks are immediately
available for modification. Using just the three casks, transportation of
just the fuel would take approximately four years. Other existing casks must
be decontaminated prior to rework, or new casks could be fabricated to make up
the required fleet. Sufficient cask and rail cars should be on hand to make
2 round trips per day. At this rate, the containerized fuel and sludge could
be removed from K Basins in about 2.6 years (Refer to Figure C-5).

C.2.3.4 Issues Pertaining to the Proposed Regulatory Strategy

NEPA strategy includes proceeding with design and construction at risk in
parallel with the NEPA process. CAA requires a permit prior to start of
construction. CAA permit application therefore needs to be started
immediately. WHC should work with the State of Washington and EPA early to
determine preconstruction activities that can be performed in parallel with
the permit application. The project could be delayed if other than DOE orders
are to be used for this system.

C.2.3.5 Issues Pertaining to Alternative 2 Optimization

Alternative 2 assumes, above all, that the fuel and sludge are relocated
from the K Basins to a new pre-Interim wet storage facility in the safest,
most expeditious and cost effective manner. Options for repackaging,
processing and dry storage need to be finalized through the systems
engineering process to provide the best solution that meets all the criteria
for not only each operation, but the integrated whole leading to successful
staging for final disposition. Decisions an location of the fuel/sludge
processing facility, and the interim dry storage facility should carefully
evolve through that process. Expedited relocation of the fuel sludge to a
pre-Interim wet storage facility, as provided in Alternative 2, maximizes
flexibility in making those decisions.

C.2.4 COST AND SCHEDULE DATA

Utilization of the FMEF with a new storage pool adjacent to it, is the
preferred option within Alternative 2, Pre-Interim Wet Storage, since the
facility modifications and the attendant processes are viable and represent no
significant technical problems. The cost estimates and implementation
schedules for Alternative 2 are presented in Chapter 5, Section 5..2, "Cost and
Schedule Data."
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C.3.0 ALTERNATIVE 3 DESCRIPTION

C.3.1 PATH TECHNICAL DESCRIPTION

C.3.1.1 Overall Process Description

Prior to removal, the SNF and sludge are placed in multi-canister
overpacks which provide primary containment for the transition from wet
storage in the K Basins into interim dry storage. From K Basin, the SNF and
sludge are transported to a new conditioning facility where they are dried and
passivated. The multi-canister overpacks are backfilled with helium and then
moved into the new interim dry storage facility. Each of these new facilities
will be designed and constructed to meet Nuclear Regulatory Commission
licensing requirements. The process flow diagram for Alternative 3 is given
in Figure C-10 and Figure C-11 gives a schematic representation of the
processes involved.

The process functions attendant to Alternative 3 are listed below and
reference Figure C-12, "Path Forward Alternative 3, Functional Flow Block
Diagram."

" Characterize fuel (1.0)

* Package fuel in multi-canister overpacks (2.0, 3.0)

* Transport to the Stabilization and Process Facility (11.0)

* Design and construct Stabilization and Processing Facility
(12.0, 13.0)

" Stabilize and Process Fuel (14.0)

* Design and construct an Interim Storage Facility (17.0, 18.0)

* Store Fuel in Interim Dry Storage (20.0).

The functions Design and Construction of a temporary storage facility,
(4.0, 5.0), Transport Fuel and Sludge to Temporary Storage Facility (7.0),
Store Fuel and Sludge in Temporary Storage Facility (9.0, 10.0), and are
represented in the dotted-line because they are unnecessary in the
Alternative 3 Path Forward. In the case of Functions 6.0, 8.0, 15.0,
and 16.0, they are common functions to all the Path Forward Alternatives.

The expedited dry storage options used as the basis for Alternative 3 has
been developed and documented for RL by the ITA, MAC Technical Services. This
report, Dry Storage of N-Reactor Fuel, September 15, 1994, selects a preferred
path from a set of options that it presented for expedited dry storage of
N Reactor fuel. The ITA report did not address the removal of sludge, debris,
and water from K-West and K-East Basins, nor did it provide for the
disposition of process effluents and the decontamination and decommissioning
of the new facilities created by the alternative.
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K Basin Activities

KE Basin KW Basin

- Overpack fuel

- Accumulate
sludge in
overpacks

- Overpack fuel

KE/KW overpack
transfers to fuel
stabilization

-780 Railcars of fuel
* 140 Railcars of sludge

- Collect debris, compact and
package as solid waste

* Treat water for disposal after
storage is completed

KE/KW treated liquid effluent
- 2.2 U gal to liquid disposal

KE/KW debris and solid waste 4
3200 ft3 solid waste to solid Solid waste from water treatment
waste program - 700 ft solid waste

KE/KW liquid effluents during overpacking
1.4 U gal liquids to Tank Farms

KE/KW solid waste for prep and during overpacking
- 17,000 ft solid waste to solid waste program
* 14,000 ft during ops
* 3,000 ft3 prep of loadout pit
- 1,000 ft3 canister lids

Fuel Stabilization Facility

" Receive fuel/sludge
overpacks

" Passivate fuel
* Dry sludge
a Load passivated fuel and

dried sludge

780 packages fuel
140 packages sludge

q
Operations
solid waste
a 3,500 ft3

Liquid effluent
250,000 gal to
Tank Farms

interim Storage
Facility

" Receive package transfers
" Transfer to dry storage array
* Store and monitor packages

(Capability to respond to package leak, if
identified, not included

Total storage
- 920 packages of fuel and sludge

Maintain basin operations
* 12 t gal liquid to Tank Farms
* 29,000 ft3 solid waste to solid waste program

Figure C-10. Path Forward Alternative 3 - Process
Flow Diagram and Mass Balance.
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Alternative 3 utilizes a slightly different set of dry storage options
from those described in the ITA report, viz., Alternative 3:

* Provides a secondary containment for the multi-canister overpack
during drying/passivation (required for containment when process
connections are made or broken)

* Adds a sludge collection and drying system which is based on filling
sintered metal filters, loading them into multi-canister overpacks
and processing them as fuel.

Preparation of the fuel canisters for loading into the multi-canister
overpack consists of moving the canisters to an enclosed, underwater drilling
station located in the K Basin, where lids are removed (K-West only), holes
are drilled in the bottom of each canister (also gas traps on MK II), as much
sludge as possible is washed from the canisters, and the sludge is captured on
filters. In K-West Basin, water is removed from the enclosed drilling station
and processed through a separate Ion-Exchange system before transport to
disposal. Water from canisters in K-West will not be mixed with K-West Basin
water. The drilled and flushed canisters are places five high in a newly
designed multi-canister overpack. Each overpack contains 10 canisters. After
loading into the multi-canister overpacks the SNF undergoes the entire
transition from wet storage in the K Basins to a dry storage environment in
the multi-canister overpacks which provide the primary containment boundary
for the SNF.

To remove a multi-canister overpack loaded with fuel from the K Basin, a
bottom loading transfer cask (new design) is positioned in the cask loading
adapter (new design). This cask loading adapter is permanently installed in
the existing K Basin cask pit and provides the necessary shielding for
transfer from the basin water into the dry transfer cask. A shield plug is
placed in the top of the multi-canister overpack before lifting. The loaded
multi-canister overpack assembly is lifted from the basin water into the cask
through the cask loading adapter which rinses the multi-canister overpack to
remove surface contamination. A few liters of water are siphoned from the
multi-canister overpack to unwet the shield plug so that it can be welded and
to provide head space for expansion. After the shield plug is welded, the
bottom door and top lid of the transfer cask are bolted and sealed. The
transfer cask is then loaded onto a newly designed rail car and transferred
some 10 mi to the new 200 Area Conditioning (Stabilization/Process) Facility.
The shipments will use existing railroad spurs at K Basins, and the railroad
lines between the K Basins and the 200 Area.

Regarding sludge collection operations there are differences between
K-East and K-West. In K-West, since there is little contamination in the
basin water, a closed system is used for the canister opening and sludge rinse
functions. Rinse water, which is isolated from the basin and disposed of
separately, is filtered through sintered metal filters the same size as fuel
elements. Fifty four of these filters are manifolded together. The water
flow is from the inside to the outside so that the sludge is deposited inside
the filters. When filled with sludge the filter assemblies are loaded into a
multi-canister overpack, five assemblies per multi-canister overpack. Each
filter assembly is expected to hold approximately 100 kg of sludge. In
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K-East Basin, the rinse water from the canisters can be mixed with the basin
water but it will also be filtered. To maintain basin clarity, and to collect
the fuel rich sludge.

Two hundred filter assemblies and 50 additional multi-canister overpacks
are estimated to be required for the sludge. The major cost for the sludge
component of Alternative 3 ($3.1 millon) derives from the additional multi-
canister overpacks required and the storage locations. The sintered filters
will add another $1.6 millon. Assuming 20 days for the drying cycle,
processing the additional 50 sludge containing multi-canister overpacks would
take 140 days (using the ITA design basis of 8 Stabilization/Conditioning
stations).

In addition to in-canister sludge associated with the fuel (K-East and
K-West), there is also sludge existing on the K-East Basin floor. This sludge
is primarily sand, corrosion products from basin components, and dust. These
are mixed with smaller amounts of corroded fuel. The final disposition of
this material may be based on designation as waste rather than SNF, but the
estimated sixty eight cubic meters of sludge could also be processed in multi-
canister overpack containers. The larger volume would require 140 additional
multi-canister overpacks and over a year to process. For K-East Basin sludge,
the cost of multi-canister overpacks, filters, and storage locations would be
$15 million. These estimates are based on projected sludge density when
filtered and the expected drying times. Characterization of the sludge
materials is needed to reduce the range of uncertainty for sludge processing.

At the Conditioning Facility, the multi-canister overpacks are
transferred into one of eight Conditioning Stations where there the water is
drained and the multi-canister overpack is filled with an inert gas
atmosphere. The multi-canister overpack payload is then heated to 100 *C for
initial drying. The multi-canister overpack is than evacuated and its payload
(fuel or sludge) is further dried at 300 *C to remove adsorbed and absorbed
water, water of hydration, and to achieve some further disassociation of
uranium hydride. Next, the payload is passivated in the presence of oxygen at
150-250 *C to achieve a suitably stable condition for interim dry storage.
Following passivation, the multi-canister overpack is cooled to 100 'C and
backfilled with a tagged helium cover gas and sealed for interim dry storage.

Process Control. Operation of the conditioning process will be computer
(PC) controlled. The end point of each step will be based on adequately
conservative times developed during the demonstration phase. Other process
parameters, including temperatures, pressures, hydrogen release quantities,
and moisture content will be measured but will be confirmatory rather than
controlling.

Once fuel conditioning is completed the multi-canister overpack is
transferred to the storage facility. In storage, two sealed barriers separate
the SNF from the external environment. The first barrier is the multi-
canister overpack and the second barrier is the sealed storage container which
is part of the dry storage facility. The space between primary and secondary
containment will be monitored during interim dry storage. Any in-leakage from
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the external environment or out-leakage from primary containment will be
detected. No leakage then verifies the integrity of the multi-canister
overpack (primary) containment boundary, and the storage (secondary) container
boundary.

Material Accountability. Material accountability will be based upon the
weight of fuel and sludge collected in the basin and the inventory reconciled
with present records from K Basins, including those from the repackaging and
classification campaign conducted in the early 1980's to segregate fissile
material. The new inventory may not match existing inventory records (Ref. to
Chapter 3, Section 3.1.2, "Special Nuclear Material Accountability."

C.3.2 KEY ISSUES

C.3.2.1 Characterization

The uncertainty about the condition and behavior of the fuel and sludge
stored in the K Basins suggests a need to validate the process needed to
achieve dry storage on an accelerated basis. Confirmatory testing is
primarily intended to provide technical information to support process
parameter development for the fuel conditioning. Conditioning process
parameters have direct bearing on the effectiveness of drying, dehydriding and
passivation. For example, the in-basin canister desludging step, the
conditioning process temperature of 300 *C, and the 150 psig multi-canister
overpack design pressure were all selected to provide confidence that
sludge-based residual water in the multi-canister overpacks will not cause a
problem during dry storage, even for long periods. Sludge characterization
will prove useful in validating the conservatism of, and possibly refinements
in this approach.

Planned Characterization Work. WHC has been- proceeding on a program to
characterize fuel and- sludge in both K Basins. In fuel characterization, the
primary areas of interest are the fuel's physical condition (degree of
failure, general structural integrity, etc.), hydride inventory, and amount
and characteristics of adherent corrosion product. With respect to the sludge
characterization, WHC plans to examine both K Basins' (ex-canister and
in-canister) sludge. Of these, the latter is valuable to the dry storage
program, with primary interest in the quantity of in-canister sludge, its
physical, chemical and radiochemical composition, and its drying
characteristics. Information desired from this characterization work include:

* Dry out characteristics of expected N Reactor fuel corrosion
products, as functions of time, temperature, pressure, gas
environment, etc.

- Dry out characteristics of expected in-canister sludge material, as
functions of time, temperature, pressure, gas environment, etc.

" Radiolysis Effects. The degree to which residual water
(particularly water of hydration, bound to fuel and sludge corrosion
products) will radiolytically dissociate, in a multi-canister
overpack loaded with N Reactor spent fuel.

C-35



WHC-EP-0830 REV 0, Vol. II

* Hydride Decomposition Behavior. The degree to which the uranium
hydride dissociates as a function of in-multi-canister overpack
conditions (time, temperature, pressure, gas) during the planned dry
out step.

For both fuel and sludge characteristics, it is expected that there will
be differences between K-East and K-West Basins, as well as variations within
each pool. The characterization effort should take this into account.

Potential Consequences. It is noteworthy that if the Nuclear Regulatory
Commission review does not accept the data on the fuel as being adequate and
more characterization is required before the metal fuel can be stored, the
multi-canister overpacks will have to be opened. As Alternative 3 does not
provide the facility to open a multi-canister overpack after processing, a
major cost will be incurred. A new hot cell would be required or space must
be found in an existing hot cell. The cell must be equipped to open the
multi-canister overpack, remove fuel for characterization, and close the
multi-canister overpack. The cost, with only a few samples, could be as high
as the operating cost to dry and passivate all the fuel.

The "worst case" result of the Nuclear Regulatory Commission review would
require another form of fuel such as oxide to meet the requirement for
storage. In this case all multi-canister overpacks would be opened, fuel
removed and processed, and the processed fuel placed in new containers, and
the containers returned to storage. The cost of starting from stored multi-
canister overpacks rather than K Basin would only be less by the cost of
packaging and loading out fuel from the basin.

C.3.2.2 Regulatory Compliance

Regulatory and permit requirements for the siting, construction, and
operation of a dry storage facility at- the Hanford Site includes Federal and
Washington State environmental laws applicable to SNF management at the
Hanford Site.

One regulatory matter that must be addressed to achieve an expedited
design and construction schedule is the one related to DOE regulations for
implementing the NEPA. DOE regulations for implementing 10 CFR 1021,
Appendix D, require the preparation of an EIS for the siting, construction,
and operation of SNF storage facilities. A draft programmatic environmental
impact statement addressing all DOE SNF was published in June 1994 (DUE/EIS-
0203-D). The programmatic record of decision is expected to be issued by
June 1995. The programmatic environmental impact statement will be followed
by the preparation of a Hanford Site-Specific environmental impact statement
with its record of decision being published as early as June 1996, a possible
outcome of which could be a decision to place the Hanford SNF in dry storage
at the Hanford Site.

Until the Hanford Site-Specific Record of Decision is issued, and in
accordance with Council for Environmental Quality regulations
[40 CFR 1506.1 (a)], the DOE may neither acquire major components or systems
for, nor begin construction of, a dry fuel storage facility.
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The schedules shown in Appendix D for Alternative 3 show the project
proceeding in two phases: a demonstration phase (3-5% of the SNF), followed
by a production phase (the rest of the SNF). The demonstration and
conditioning components would be full-size prototypes of the production
system. The acquisition of equipment and the construction of both the
demonstration Conditioning Facility and demonstration storage facility would
begin prior to the earliest anticipated date for issuance of the Hanford
Site-specific record of decision in June 1996.

Such activities would be consistent with the Council for Environmental
Quality regulations which recognize that certain situations require that some
actions need to be taken prior to the issuance of a record of decision. Such
actions are referred to as "interim actions." Specifically, Council for
Environmental Quality regulations 40 CFR 1506.1 (c) require that, while work
on a program environmental impact statement is underway, agencies not take any
major Federal action which may affect the quality of the human environment,
unless such action:

- Is justified independently of the program
* Is itself accompanied by an adequate environmental impact statement
* Will not prejudice the ultimate decision on the program.

It is believed that proceeding with the demonstration program as
envisioned can be justified independently of the national Spent Nuclear Fuel
Project storage program. That justification is based on the fact that
removing 3-5% of the fuel will begin to eliminate the risk posed by its
continued storage in the K-East Basin, and is in response to the DNFSB
Recommendation 94-1 of May, 1994 to convert the SNF at the K-East Basin to a
stable configuration for interim storage within two to three years.

However, again, as stipulated by 40 CFR 1506.1 (c), the demonstration
program must be accompanied by its own environmental impact statement. So, an
interim action environmental impact statement must be written and a record of
decision documenting the decision to proceed with the demonstration program
issued prior to constructing and equipping the demonstration conditioning or
storage facility. Therefore, at the point that the DOE should decide on the
Alternative 3 Path Forward recommended that the DOE should initiate an interim
action environmental impact statement to address the demonstration program.

The interim action environmental impact statement would be limited in
scope to 3-5% of the K-East Basin SNF, to dry storage only and perhaps to a
select number of alternative locations on the 200 Areas Plateau. Based on
recent Hanford experience with development of another interim action
environmental impact statement, it appears that if the DOE were to decide to
proceed soon, a record of decision could be issued by July 1995, in time to
support the schedule proposed for Alternative 3.

It is also required in 40 CFR 1506.1 (c) that the demonstration program
not prejudice the ultimate decision that will be reached on the national SNF
storage program. Specifically, the demonstration program must not preclude a
decision that the fuel will be put in interim wet storage. The conditioned
fuel from K-East Basin can be- removed from dry storage and returned to wet
storage or be prepared for processing at any time. Thus, this Council for
Environmental Quality stipulation is met.
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The Hanford Site-specific environmental impact statement mentioned
earlier would still need to be developed. The scope of that environmental
impact statement would include the remainder of the fuel in K-East Basin; all
the fuel in the K-West Basin; the other spent fuels at Hanford; and, whatever
other offsite fuels and offsite locations are required to be considered as a
result of the programmatic record of decision. This environmental impact
statement would also address both dry and wet storage systems unless the
programmatic record of decision precluded one.

To meet the proposed schedule to equip and build the production
conditioning and storage facilities, the record of decision for the Hanford
Site-specific environmental impact statement must be issued by July 1997.
Assuming that the Notice of Intent to prepare the site-specific environmental
impact statement would be published shortly after the programmatic record of
decision is issued, the DOE would have about two years to complete that NEPA
review process, a very reasonable schedule. For perspective, Secretary
O'Leary's June 13, 1994, Secretarial Policy on NEPA included guidance that the
mean time for completion of the DOE environmental impact statements shall be
15 months.

In keeping with another aspect of Secretary O'Leary's guidance regarding
NEPA, should Alternative 3 be selected, this NEPA schedule strategy should be
reviewed for concurrence by DOE-HQ (EM-37,-OGC, EH-25), RL (project staff, GC,
NEPA Compliance Officer), Ecology, and other stakeholders very early in the
program.

C.3.2.3 K Basin Modifications

Minor structural modifications and new equipment installations are
required in the K Basins to accommodate the equipment needed to prepare, load,
and handle the multi-canister overpack, viz.

" Removal of structural steel used to guide the existing SNF transfer
cask from the cask pit.

- Installation of the transfer cask support structure in the cask pit,
and attached multi-canister overpack decontamination spray nozzles.
The multi-canister overpack loading support frame will be placed on
the floor of the cask pit. A new auxiliary hoist will be attached
to the existing overhead crane.

* Installation of the Canister Preparation Station in the chute
areas of K Basins, and Canister Water Cleanup System. The
Canister Preparation Station of the preferred ITA option consists of
a mechanical enclosure with pneumatic drills for drilling holes in
the canister bottoms and gas traps, a hydraulically actuated lid

'Efforts are underway to isolate the discharge chutes from the KE and KW
Basins due to the consequence of seismic events. Any activities noted here
for the discharge chutes can be performed elsewhere in the K-Basins.
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containing spray nozzles for sludge removal, and a suction/drain
port for removing the water and sludge for processing, as
appropriate.

The multi-canister overpack is designed to be compatible with available
dry SNF transfer and storage systems and with the Multi-Purpose Canister
System under development by the DOE OCRWM for storage of light water reactor
spent fuel. The multi-canister overpack is designed and will be constructed
in accordance with ASME Code, Section III, Subsection NB for the service
conditions associated with SNF handling, transferring, and.conditioning, which
enables the multi-canister overpack to provide the failed fuel confinement
that is required by 10 CFR Part 72, Licensing Requirements for the Independent
Storage of Spent Nuclear Fuel and High-Level Radioactive Waste. About
780 multi-canister overpacks will be needed for the entire N Reactor dry
storage campaign.

The container multi-canister overpack and handling equipment can be
accommodated within the existing physical constraints and crane capacities at
the K Basins. In-basin modifications are required to install equipment for
handling, preparing, loading, and removing fuel canisters which will be
prepared for loading into the multi-canister overpacks in the canister
preparation station.

Operations for each of the K Basins will be similar. The difference is
that water and sludge removed from K-West Basin canisters is filtered,
processed, and controlled to avoid contamination of the K-West Basin water.
Water removed from K-East Basin canisters is placed back in the basin without
processing.

An auxiliary hoist is used to place an empty multi-canister overpack in
the multi-canister overpack support frame located on the floor of the cask
load out pit. Existing SNF handling equipment and long-handle tools will be
used to load the canisters into the multi-canister overpack.

C.3.2.4 Process Performance

Dewatering and Drying. The acceptance criterion for adequate dryness of
the fuel is that subsequent container pressurization from gases generated by
corrosion and/or radiolysis shall not cause multi-canister overpack pressure
to exceed 0.3 atm. This criterion provides a measure of reactive materials
remaining in the package. Degradation may be in the form of uranium oxidation
or uranium hydride formation. [Sludge characterization work, performed as
part of the demonstration phase of the program, will relate this criterion to
a water vapor pressure.] This will allow determination of the drying time
required to reduce the amount of remaining bound water to an acceptable level.
The 300 *C drying step is expected to remove essentially all water from the
uranium oxides and most of the water from the aluminum oxides.

The 300 *C part of the drying step will result in some disassociation of
uranium hydride. The equilibrium hydrogen pressure in contact with solid
uranium hydride at this temperature is relatively low (~2 cm Hg). It is
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unlikely that complete removal of hydride will occur. The main objective of
the high-temperature stage is to provide adequate drying rather than complete
uranium hydride decomposition. It is expected that this step will require
approximately 25 hours.

Release of radioactive species during elevated temperature conditioning
treatments is a consideration. The principal modes of release are oxidation
of the metal by water evolved during drying, and diffusion or other release
mechanisms during the heating cycles. The inventory of mobile active species
released by oxidation has not been estimated because the area of exposed
uranium is not known. Water is being constantly removed during the drying
cycle, but some reaction with exposed uranium is to be expected. The fission
product inventories in the fuel are relatively low because of low burn up and
extended decay periods. Amounts of isotopes released by oxidation will be
low, but this should be verified in the testing program.

Releases of fission products by diffusion are also expected to be low.
Most of the fuel operated in the reactor at centerline temperatures of
400 to 600 0C, considerably higher than the 300 0C maximum conditioning
temperature.

Passivation. During the passivation step, oxygen will be admitted to the
multi-canister overpack in a controlled manner. The main objective is to
oxidize remaining uranium hydride and any uranium fines resulting from uranium
hydride disassociation. The temperature at which the oxygen is admitted to
the multi-canister overpack is controlled, because temperature affects the
degree to which the oxygen reacts with exposed uranium. If oxygen were to be
admitted at a temperature at which oxidation of massive uranium is
significant, much of the oxygen would be consumed by exposed uranium metal
rather than by oxidation of uranium hydride. The rate of oxidation of exposed
solid uranium as a function of oxygen partial pressure and temperature is well
known. For the N Reactor fuel, oxygen will be admitted at a temperature in
the range of 150-250 0C. The uranium fines will oxidize readily at 100 'C.

The oxygen concentration in the inert (argon) gas will be 2% for the
initial step in the passivation process. The oxygen concentration will
restrict the available oxygen supply and potential heat release from uranium
hydride and metal oxidation.

Passivation will be achieved in a sequence of steps in which the oxygen
fraction in the gas is fixed and the total pressure is cycled. To ensure
adequate penetration and replenishment of oxygen, a pressure pulsing technique
and oxygen concentration augmentation will be used. The oxygen partial
pressure is increased from an initial value of approximately two percent to a
value of 20% for the final pulse. A 10-hour passivation duration is expected
to be adequate.

C.3.2.5 Facility Siting Considerations

A siting criterion for the Conditioning and Dry Storage Facilities is
that it permits onsite transfer of SNF under 10 CFR Part 72. To meet this
requirement, all facilities and areas traversed must be under the jurisdiction
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of the DOE, so that public access to
locations considered for Alternative
area of the Hanford Site and meet thi

the equipment is controlled. All
3 siting are within the controlled access
s requirement (WHC, 1993).

The 200 Area is the general location proposed for the Conditioning
Facility and the Dry Storage Facility. Collocation is the most cost-effective
approach and agrees with recommendations to consolidate facilities which were
developed by the Hanford Future Site Users Working Group discussed in
Chapter 3, Section 3.2.2.

C-41



WHC-EP-0830 REV 0, Vol. II

This page intentionally left blank.

C-42



WHC-EP-0830 REV 0, Vol. II

C.4.0 ALTERNATIVE 4 DESCRIPTION

C.4.1 PATH TECHNICAL DESCRIPTION

This Alternative for the expedited removal of N Reactor fuel (SNF) and
sludge currently stored in the K Basins involves custodial transfer of the SNF
only to BNFL for processing in the United Kingdom. The scope proposed by BNFL
in combination with provisions by WHC (or others) constitute the path through
Alternative 4, as depicted in Figure C-13. Prior to commencement of the
proposed BNFL program scope, modifications to K Basin would be necessary to
accommodate utilization of the BNFL internationally licensed casks for
off-Hanford Site shipments to the U.K. Also, provisions would be required to
conduct all loading operations at the K Basins, since the BNFL scope commences
after the casks are loaded onto the railcar. Furthermore, BNFL assumes no
liability for SNF shipment in territorial waters enroute to port of
transoceanic embarkation.

Following shipment to the United Kingdom, BNFL will process the SNF in
their Sellafield plant, after some modification to the headend, to produce
stable high-level residues, and uranium/plutonium products suitable for
transport and long term storage. BNFL would then store the high level'waste
residues through the year 2020, and the U and Pu products for five years.
BNFL believes it feasible to transfer custody of the fuel to BNFL and
accomplish the complete off-site shipment to the Sellafield Plant prior to the
Tri-Party Agreement milestone for resolution of the K Basin situation.

Except for the SNF off-loading functions in K Basin (2.0, and 3.0 in
Figure C-14), the Alternative 4 path process functions deviate from the other
three Path Forward Alternatives in that the SNF is shipped to off-Site
processing, and the end products may be suitable for placement in a permanent
repository rather than an interim storage facility. Thus, the Functional Flow
Diagram presented in Figure C-14 does not apply precisely for the intermediate
and end points. The common Project functions, e.g., those related to
disposition of the sludge, debris, basin water, etc., have not been considered
In the Alternative 4 study but would likely utilize the concepts discussed for
the other Path Forward Alternatives. The functions not required are indicated
by the dotted-line blocks on Figure C-14. The following discussion,
therefore, deals only with the scope of work proposed by BNFL, which with
reference again to Figure C-14, includes the following functions:

* Load shipping cask with "as found" SNF (both basins) (2.0, 3.0)

" Transfer the fuel via cask shipment to Sellafield plant (11.0)

* Process fuel in modified Sellafield plant in United Kingdom (14.0)

* Store high level waste in U.K. until the year 2020; store special
nuclear material for five years (20.0).

It is noteworthy that BNFL contends that "Characterization" of the
SNF (1.0), and "Containerization" are unnecessary preparatory functions for
their proposed workscope.
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C.4.1.1 Fuel and Sludge Containerization

The BNFL cask is licensed for transport of unencapsulated, damaged,
metallic fuel and has previously been so utilized; and, BNFL states that this
application is reasonably within the cask design envelope. However, a literal
interpretation of the requirements of 10 CFR 72, and DOE 6430.la would be that
a secondary containment would be required or that equivalent containment be
proven. The fuel assemblies would be carried in the cask in a large
rectangular box (skip) fabricated from carbon steel. The fuel is shipped wet.

C.4.1.2 Transportation

Again, use of an existing, licensed (U.K., Japan and Italy) BNFL cask
design is proposed, and this application falls within the cask design
envelope. Thus, licensing by both the U.K. and U.S. authorities is not
anticipated to be an issue. BNFL believes only DOT validation is required.

The casks would interface with the to-be-modified K Basin load-out
facilities, and are sized to contain about 5 tons of N fuel. The loaded casks
are transferred from Hanford to a BNFL ship at a Northwest port. The casks
may be transported by road, rail, or barge from Hanford Site to the port. For
purposes of evaluation, the preferred option is to transport by road or rail
to a location on the Columbia river suitable for loading the casks on a barge
for shipment to a point down river from Portland, Oregon. The proposed barge
capacity of 24 casks corresponds to a BNFL shipload.

The BNFL ships comply with international agreements governing shipment of
irradiated materials. The ships are currently in use and are approved by the
U.S. Coast Guard.

C.4.1.3 Processing and Stabilization

The processing of the N Fuel at Sellafield uses existing processes once
the fuel is dissolved. A new chop/leach (shear-leach) headend must be
developed, designed, demonstrated, and installed to dissolve the N Fuel.

The fuel is dissolved in the new chop/leach process. The resulting
solution contains the dissolved uranium, plutonium, and fission products.
The fuel hulls, and any shear overcans do not dissolve in the chop/leach
process. The hulls and shear overcans are mixed with other solid waste and
cemented in intermediate waste containers.

The separations processes at Sellafield produce uranium, plutonium and
high level waste streams. The recovered uranium is converted to Ua and
placed in 55-gallon drums. The plutonium is converted to Pu02. BNFL will
consult with the DOE to determine preferred alternatives. Currently, the
recommended configuration is high fired oxide although other forms such as
mixed oxide or vitrified in glass may be chosen. The intermediate waste,
including the fuel hulls and other solid waste, is cemented in 500 liter
containers. The high level waste is vitrified in borosilicate glass. Low
level waste is packaged in standard low level waste containers.

C-46



WHC-EP-0830 REV 0, Vol. II

C.4.1.4 Conditioned Waste Return

In the recommended path through Alternative 4 the uranium, plutonium, and
high level waste are returned to the U.S. BNFL has proposed to retain and
store the special nuclear material for five years and the vitrified high level
waste until such time as a permanent geologic repository becomes available, or
2020. Return shipment would be anticipated as essentially the reverse of the
SNF shipment, however, the cost of the return shipment was not included in
BNFL's proposal.

BNFL anticipates that treatment of all the N-reactor spent fuel (assuming
substitution) would result in the return of less than 500 half-ton vitrified
waste containers to the U.S. This is in addition to -2,000 tons of purified
uranium as U02 and -4.6 tons of plutonium in a form specified by the DOE.
Incorporating the plutonium in glass with the high level waste would
approximately double the number of glass containers returned assuming a
plutonium concentration limit of 1%.

If another destination than the Hanford Site for the returning materials
is identified (e.g., a waste repository site for the vitrified waste), the
transportation requirements would then be determined. BNFL has a newly
designed, 110 ton cask for transporting the vitrified high level waste
container produced by their waste vitrification facilities. This new cask
will transport 21 vitrified containers and is expected to be available for
international shipments of high level waste by 1996. Five hundred vitrified
waste containers (500 Kg each) would require 24 casks in one or two
shipments.

C.4.2 REGULATORY CONSIDERATIONS SPECIFIC TO ALTERNATIVE 4

Shipment offsite and foreign custody of DOE SNF require consideration of
not only applicable DOE requirements, but also interactions with other
affected federal state, local, and any supranational agencies that will become
involved.

The Nuclear Nonproliferation Treaty, U.S. legislation supporting the
treaty, and the AEA have been examined for provisions which could bar or
impede the shipment and processing BNFL proposes. While there are procedures
laid out which would have to be followed, nothing in the treaty, the
supporting legislation, or the Atomic Energy Act appears to prohibit the steps
BNFL suggests.

C.4.2.1 U.S. Department of Energy

The DOE has a variety of requirements pertaining to these activities.
Most are listed in various DOE orders.
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C.4.2.2 U.S. Code of Federal Regulations

Various sections of the CFR Regulations would be applicable to the
Alternative 4 activities. Most provisions are applied by direction in
governing DOE orders. Pertinent sections include the following:

a 10 CFR 71 (Subpart C) - regulations on transporting radioactive
materials

a 10 CFR 72 - regulations pertaining to modifications to K Basins and
design, construction and operation of a new interim dry storage
facility

* 10 CFR 1021 - The DOE implementation of NEPA

* 10 CFR 830 Series (as issued) - 820 is Price-Anderson Amendment Act
(PAAA) implementation, 835 pertains to radiation protection
(issued), 830.120 governs Quality Assurance (and covers exemptions)
(issued), 830.400 governs material management (subpart 0) (to be
issued). These CFRs codify DOE Orders as law and provisions are in
place to assess criminal and civil penalties

* 49 CFR 71 (Subpart 0) - package approval, if not already approved.

C.4.2.3 State Department

The transportation of fissile material from one nation to another, and
overseas processing of DOE-owned SNF will probably require high level
Administration approval to ensure that International Atomic Energy Act
safeguards and U.S./U.K. national policies are maintained.

C.4.2.4 U.S. Department of Transportation

Transportation regulations within the U.S. navigable and territorial
waters must be met, viz., maximum allowable exposure rate of 10 mrem/h at
six feet from accessible external surfaces of the package (49 CFR 173.393,
173.471, and 173.472). For shipments in BNFL casks that are certified by
non-U.S. regulatory authorities, the DOT would be responsible for reviewing
and determining the acceptability of the shipping container for shipments in
the U.S. Normally, this can be done using a reciprocity approach without a
large review effort.

C.4.2.5 Environmental Protection Agency

Environmental Assessment/Impact Statement must be prepared for facilities
that have the potential for environmental impact.
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C.4.2.6 U.S. Coast Guard

The Captain of the Port may impose certain restrictions for movement and
handling of hazardous materials such as number of tugs, time of tow, control
of traffic, etc.

C.4.2.7 Nuclear Regulatory Commission

The Nuclear Regulatory Commission would not have jurisdictional authority
over import/export shipments or DOE shipments of the type contemplated by the
BNFL proposal. Nuclear Regulatory Commission regulates domestic shipments of
licensed radioactive materials in the U.S. However, DOT may request the
Nuclear Regulatory Commission technical staff to review a container to support
their reciprocity recertification process.

C.4.3 GENERAL ISSUES/RECOMMENDATIONS

C.4.3.1 Initial Fuel State

The condition of the SNF in the 105 K Basins is not well known. Visual
inspections are currently underway and addition characterization data will be
gathered in the near term. Characterization needs now may be driven more by
transportation system qualification than any other attribute. The extent of
uranium hydride formation is a significant design issue.

Records and earlier, less comprehensive visual inspections, indicate 6 to
12% of the elements are damaged, i.e., elements having observable corrosion
products. In addition, the cladding on an unknown number of elements may be
cracked, and thus can be considered broken.

C.4.3.2 Fuel Corrosion and Reactions

Uranium metal in those fuel elements that have breached cladding will
oxidize after contact with water and generate corrosion products. Uranium
oxide and hydride products formed from these reactions will cause swelling of
the metal within the cladding, which can cause additional cladding damage and
even complete severing of fuel elements. Any additional uranium metal exposed
will oxidize as well creating a perpetual cycle of cladding damage and uranium
oxidation. Ultimately, the uranium completely oxidizes and forms a mud-like
mixture with the water commonly referred to as sludge. The free hydrogen
created by these oxidizing reactions is released into the surrounding water.

One of the major issues with the failed metallic fuel is that uranium and
zirconium metals are chemically reactive in both water and air. Their
reactivity can be increased by a number of factors, including the amount of
metal surface area in contact with air and water, temperature, and the
presence of alloys and impurities. In particular, small pieces of these
metals are more reactive than large pieces and, under the right conditions,
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are pyrophoric. Both uranium and zirconium metal powders are definitely
considered pyrophoric. Consequently, precautions are required when handling
or processing uranium and zirconium metals.

C.4.3.3 Cask Interface with K Basin

The issues associated with the off-loading of the SNF into the BNFL
casks, and effort to complete this task have not been addressed in this study.

C.4.4 COST AND SCHEDULE DATA

Information on the Cost and Schedule for Alternative 4 is presented in
Chapter 5, Section 5.2, "Cost and Schedule Data."
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D.1.0 METHODOLOGY

Schedule and cost estimates were developed for the 4 options being
evaluated by the decision process. The methodology for developing the
schedule and cost estimates is depicted in Figure D-1. The schedules are
organized consistent with the basic functional block diagram that is being
used for the decision analysis. A cost and schedule methodology which defines
the scope of the major activities was documented and provided to option
advocates for their use in the development of reports on each option.

The methodology involved development of a generic schedule model using
the PRIMAVERA project planner software. The generic model provides:

" typical logical relationships between activities,
- a basis for modeling constraints on performance of activities, and
* commonality of schedule basis between options.

Based on inputs from advocates, activities were adjusted for scope and
logic differences between options and estimates for cost and schedule activity
durations were established for each activity. Appropriate contingency values
were included in the estimates.

The schedule and cost information received from the option advocates
varied widely in assumptions and estimating techniques used to develop the
data. Consequently, these data could not be compared directly. In order to
facilitate comparison of Alternatives for the decision process, an effort was
undertaken to place the schedule durations and cost on a common basis. The
development of a common basis for advocate data involved numerous adjustments
to cost and duration data, addition of missing scope, deletion of
inappropriate scope, and adjustment of percentage adders to a common basis.
The adjustment of data involved reference to analogies and expert judgement.
Achievement of relative cost and schedule comparisons between Alternatives
for the decision process was the goal. In many cases, a later effort will be
needed to validate cost and schedule duration estimates used for establishing
project budgets and for managing the project once a path forward is selected.
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D.2.0 DEVELOPMENT BASIS

The Alternatives are described in the context of the configuration
aspects important to the development of the cost and schedule estimate. The
specific technical detail is consistent with that identified in the
appropriate sections of the report.

Alternative 1 Contain fuel in the K Basin until a conditioning capability can
be put in place.

The fuel in K-East is overpacked and stored in the basin.
K-West fuel remains in the existing containers.

The fuel is transported to FMEF for conditioning. The
conditioning process is performed in the Main Process Cell.
The conditioning process removes the fuel from existing
canisters. It is desludged and repacked into a conditioning
canister, and loaded into the final storage overpack.

K-East sludge is collected in sludge containers, overpacked and
transported to the FMEF conditioning process.

Conditioned fuel and sludge is transported to a new dry storage
facility to be located in the 200 Area.

Basin debris is collected during the fuel loadout process for
disposal as solid waste.

K-East Basin water is treated for tritium removal by a feed and
removal process for 7 years.

Alternative 2 Overpack the fuel canisters in both basins, transport to a pre-
interim storage facility, and store in the wet environment
until a conditioning capability can be put in place

Both K-East and West Basins are overpacked and transported in a
combined operation starting at the time the pre-interim storage
facility is operational.

The Pre-Interim Storage Facility is a lined, enclosed pool,
located next to the FMEF and utilizing the FMEF cask handling
system.

K-East sludge is collected in sludge containers, overpacked and
transported to the FMEF conditioning process.

Pre-interim storage continues until the conditioning capability
becomes available,

Conditioning is performed in the FMEF railroad bay utilizing an
Independent Technical Assessment type process. The existing
canisters are desludged and placed into multi-canister overpack
canisters for conditioning and interim dry storage.
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After conditioning, the fuel storage canisters are transported
to a dry storage area in the 200 Area.

Alternative 3 Overpack the K-East and West in multi-canister overpack type
overpacks, transport to a conditioning facility as it becomes
available.

Both K-East and West Basins are overpacked and transported in a
continuous operation starting at the time the pre-interim
storage facility is operational.

K-East sludge is collected in sludge containers, overpacked and
transported in multi-canister overpack containers to the
conditioning process.

Conditioning is performed in a new facility located in the
200 Area utilizing an Independent Technical Assessment type
process.

After conditioning, the fuel storage canisters are transported
to an adjacent dry storage area.

Alternative 4 The fuel in both basins is emptied from their existing
canisters, repacked and transported in BNFL Magnox shipping
casks to a barge facility located at the Port of Benton for
shipment to the United Kingdom.

Under a contract with BNFL, fuel is processed into Pu02, U,
and vitrified (borated glass) high level waste containers for
return to the United States.

Both K-East and West Basins are loaded and transported in a
continuous operation starting at the time barge facility is
operational and the first transport ship is available.

Fuel is loaded in BNFL containers and transported in BNFL
casks.

Transportation involves 17 ocean voyages over a six year
period. Each voyage transports 24 BNFL Magnox casks.

K-East sludge is collected in sludge containers, overpacked and
transported to the conditioning process.

Conditioning is performed in a new facility located in the
200 Area utilizing an Independent Technical Assessment type
process.

After conditioning, the sludge storage canisters are
transported to an adjacent dry storage area.
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D.3.0 EVALUATION PROCESS

The economic evaluation calculates costs for the life cycle of the fuel
and sludge handling process. The evaluation period is continued until all
Alternatives have transported all the fuel and sludge to the dry storage
period and facilities D&D have be completed. The evaluation period ends on
March 31, 2012.

The estimate data was adjusted to a common level of confidence between
the Alternatives. The results of the schedule durations and their cost
resource estimates is intend to represent a level of confidence such that 50%
of the time the ultimate cost or activity duration will fall below the
estimate value.

The life cycle for each Alternative, except Alternative 4, includes
removal of fuel, sludge and debris from the basins, transportation,
acquisition of new facilities, stabilization of fuel and sludge, D&D of the
processing facilities, and dry storage of fuel and sludge to the end of the
evaluation period. The process performed within each of the Alternatives is
defined by the process block diagram developed for the evaluation.

Alternative 4 includes a proposal by BNFL to process the fuel into
150 liter high level waste containers for return shipment to the United
States. The cost provided is in the range from $1.0 to $2.5 billion. Since
the final form of the process fuel is markedly different from the other
Alternatives, the life cycle cost is not directly comparable to the other
Alternatives. The work scope that is comparable, packaging and transportation
of the fuel, is estimated and scheduled. The facilities and processes to
process and store sludge are also identified.

The evaluation utilizes cost resource loaded schedules to specify the
time expenditure of the estimated cost. Schedules are prepared defining the
logically related activities necessary to perform the Alternative's scope.
The scope contained within each activity is defined by inclusion criteria.

Activities with scope and cost common to all Alternatives are included in
the evaluation because of potential time related differences.

Cost and schedule source data is acquired from the Alternative advocates.
This information is reviewed and adjusted to establish a consistent scope
definition, the FY 1994 pricing base date, an equivalent pricing basis and a
constant level of confidence in the estimate results.

Domain expertise is utilized to define processes such as NEPA and safety
analysis. These definitions are applied to all Alternatives.

The adjustment process utilizes cost and schedule expertise to establish
cost and activity durations appropriate for expedited work at the Hanford
Site. DOE Orders and administrative processes are recognized in the
performance of the Alternatives' work scope.
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The cost and schedule estimate is prepared in Conjunction with the risk
analysis prepared by others. Risk analysis establishes the uncertainty
distribution of outcomes varying from the evaluated cost and schedule.

The cost and schedule are based on preliminary technical definition. The
estimates and schedule durations reflect this lack off definition by an
inherent degree of uncertainty. Estimates are prepared on an order of
magnitude basis. Emphasis is placed on assuring the relative magnitude of the
differences between Alternative activities is identified.

0.3.1 ESTIMATE BASIS ELEMENTS

NEPA Elements

The NEPA process will be conducted in accordance with DOE compliance
orders. The following basis defines the restraints to the initiation of
activities while the components of the NEPA process are being performed.

" DOE Spent Nuclear Fuel Programmatic EIS

Restrains initiation of the Hanford Site SNF EIS.

* Hanford Site EIS

Restrains the start of construction of facilities which will modify
the chemical form of the existing K Basins fuel.

* Existing K Basin Environmental Assessment

Activities associated with the packaging and moving fuel with the
K Basins are not restrained.

* SNF Interim Action Environmental Assessment

Restrains the start of design of basin modifications and the
procurement of basis equipment and overpacks.

- SNF Interim Action EIS

Restrains the start of construction of pre-interim storage
facilities which do not change the existing fuel form.

Safety Analysis

Performance of the Alternatives will be conducted in accordance with DOE
Orders and processes. For certain aspects of the scope, the work will be
performed to meet NRC criteria. No schedule impact is identified for
potential NRC involvement.
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D.3.2 ESTIMATE SOURCE DATA AND ADJUSTMENT DESCRIPTION

For Alternatives 1 and 2 the estimates for capital facilities were
prepared by Kaiser Engineers Hanford (KEH). These estimates were provided as
part of the advocates' documentation. The initial development of
Alternative 3 capital cost was developed by the advocate team. A subsequent
estimate was prepared by KEH for the same scope of work to provide a
comparison basis. Estimates by both KEH and the advocates were reviewed by
the cost and schedule evaluation team for consistency of scope inclusion and
estimating basis. In general, the KEH estimates were used after adjustment
for scope elements. The KEH estimates used are:

* The repack and process facility in FMEF (Alternative 1)

" The Independent Technical Assessment process facility in the
200 Area (Alternative 3)

* The Independent Technical Assessment process conducted in the FMEF
truck bay (Alternative 2)

- The pre-interim storage facility located at FMEF (Alternative 2).

The contingency identified on the KEH estimates was 50 percent. This
percentage was deemed to represent a higher level of confidence than the basis
of the evaluation. Hence, the percentage was reduced to 25 percent.

The capital estimate for the dry storage facility was established with
respect to current commercial installations.

Staffing levels for plant operations were adjusted from the initial
presentations by the advocates. The final staff levels are established to
provide a number of full-time equivalents commensurate with the size and
complexity of the processes. The initial data for Alternative 1 was reduced
by approximately one half to reflect the short time period of the process
(minimum capital upgrades and major maintenance) and the use of partial full-
time equivalents. The initial data for Alternative 3 was increased to reflect
the need for technical and administrative personnel required to support
Hanford operations under DOE order compliance.

In basin operations staff levels were estimated by discussion with
K Basin operations managers. The emphasis is to assure recognition of the
relative difference in the scope of work between the Alternatives. A limit of
I Rem per year for workers was utilized.

The cost of transportation includes the acquisition of new transport
casks, rail cars, operations personnel, road security and rail maintenance
fee.

Order of magnitude estimates were developed for the cost of D&D of new
facilities that must be constructed to process the fuel and sludge from the
basins. However, lack of information to estimate D&D costs results in low
confidence in these estimates. It is recommended that the D&D estimates not
be considered major factors in the decision analysis process based on these
estimates.
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A more specific basis of estimates is provided by the basis description
documented for the significant activities in each Alternative. The
documentation is enclosed.
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D.4.0 ANALYSIS

D.4.1 DATA

The results of the cost and schedule are enclosed. The scheduled
activities are shown at their early start time. Smoothing of cost-time
profiles has not been performed. The information for each Alternative
includes:

* A summary schedule bar chart, with cost identified for each process
block.

* A detail schedule bar chart, with cost identified for each activity.

* A cost report, with cost shown for each fiscal year for each
activity.

D.4.2 DRIVING COST ELEMENTS AND TRADEOFFS

Alternative 3, the Independent Technical Assessment passivation process,
appears to be the lowest cost Alternative; although, costs for this option are
evaluated to be significantly higher than indicated in the Independent
Technical Assessment report. Several features of the cost analysis for
Alternatives 1 through 3 are noted below:

* Alternative 2 includes the cost for a pre-interim storage pool; but
this added cost is balanced by reduced costs for K Basins operation
(i.e., fuel is removed from the basins earlier).

* Transportation cost for Alternatives 1 and 2 are larger than for
Alternative 3 because of the need to transport all of the fuel twice
instead of once.

* The cost of in-basin activities are higher for Alternative 3 due to
canister handling and de-sludging tasks.

* Alternative 1 has higher fuel stabilization facility cost (i.e.,
repack and passivate in a hot cell), but this is some what balanced
by less expensive overpacks and a reduced number of fuel containers
for passivation and storage achieved by the repackaging step.

* Interim storage facility cost is slightly lower for Alternative 1
also due to the reduced number of containers for storage.

" Limited information for estimating D&D cost for new facilities was
available; therefore it is recommended that D&D cost not be
considered a discriminator between options.

Finally, the costs for Alternative 4, foreign processing, are much larger
than the other Alternatives and have a wide range due to the estimate supplied
by BNFL. BNFL indicated a cost range of $1.0 to $2.5 billion for their cost
to ship, process, and store the K Basins fuel. Costs were also estimated for
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processing and storing sludge from the basins and for continuing operation
during the 6 year shipping period. The result is an Alternative 4 cost range
of $1.9 to $3.4 billion.

D.4.3 SCHEDULE AND CRITICAL PATH ANALYSIS

The schedule analysis assumes that a decision to proceed on a selected
path forward is reached by November 1, 1994. Based on the schedule analysis,
Alternative 2, which provides temporary wet storage in a pre-interim facility
near FMEF, is the only case that achieves removal of fuel and sludge by the
2002 TPA milestone. Both Alternative I and 3 complete the fuel and sludge
removal during 2003 and Alternative 4, the foreign processing option, finishes
shipping of fuel from the K Basins during 2004. Alternative 1 has the
advantage of achieving early containerization of fuel in the K Basins compared
to other options.

Alternative I

The critical path is established by the availability of the processing
facility in FMEF. The sequence of activities leading to its availability
include the design, construction, operational testing, Official Readiness
Review.

Once processing capability is available, the actions to load from the
basins, transport, process, and transport to dry storage are performed
simultaneously. A breakdown in any of these actions preclude performance
of the other actions. The potential for a schedule delay is significant.

Overpacking of the fuel in the K-East Basin is not on the critical path.
This action allows primary containment of the fuel at the earliest time.

Design and construction of the dry storage facility is a routine process
in the commercial industry. A total of 48 months are available before
these actions drive the critical path.

Alternative 2

The acquisition of the pre-interim storage removes the process facility
from the initial critical path. The packaging and movement of fuel from
the K Basins is constrained by the design, construction and startup of
this facility.

The acquisition of the processing capability in FMEF forms the later
critical path because of the advocate assumption to process the stored
fuel as soon as the processing capability is available. Modification of
this strategy to include an extended time in the pre-interim storage
pool, removes the processing facility from the critical path.

Alternative 3

The processing facility establishes the critical path for this
Alternative. Alternative 3 employs the concept of a full scale, reduced
capacity plant as a demonstration unit. The operation of this unit
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requires nearly complete design and construction, a full safety analysis,
and complete availability of transportation. Further, the demonstration
period and the subsequent performance analysis and construction
completion extended the completion of fuel processing by approximately
12 months.

As with Alternative 1, the co-performance of loadout, transportation and
processing present the risk of potential schedule upsets to complete
removal of the fuel from the basins.

Alternative 4

The critical path will probably be established by the timing required to
get a contract with BNFL in place. The evaluation does not explicitly
consider this activity because of the lack of information. Without the
contract issue, the critical path is established by the availability of
BNFL to begin shipping and processing the fuel. NEPA compliance and the
attainment of permits to transport the fuel to the barge facility could
be driving activities.

Collection and processing of the sludge for a separate critical path to
completing cleanup of the basins.

D.4.4 ANALYSIS RESULTS SUMMARY

Cost and schedule analysis results are summarized in Table D-1 below:

Table D-1. Total Life Cycle Costs and Key Schedule Dates.

Fuel Removal from Transfer to
Alternative Containerization K Basins Dry.Storage Total Cost

Complete Complete Complete ($Millions)

Alt 1 4/30/98 11/30/03 11/30/03 $ 1,192

Alt 2 11/30/00 11/30/00 3/31/03 $ 1,223

Alt 3 6/30/03 6/30/03 6/30/03 $ 1,086

Alt 4 4/30/04 4/30/04 NA $ 1,896 to
L _3,396

D-15



WHC-EP-0830 REV 0, Vol.

This page intentionally left

D-16

II

blank.



WHC-EP-0830 REV 0, Vol. II

D.5.0 RECOMMENDED PATH FORWARD COST AND SCHEDULE

During the course of the decision analysis for Alternatives I through 4,
a path forward strategy emerged which combines certain attractive features of
Alternatives 2 and 3. This Recommended Path Forward involves packaging the
fuel and sludge in multi-canister overpack containers (without desludging) and
transporting it to a staging and storage facility where the fuel is stored
wet until a processing facility is completed. When the processing facility is
ready fuel is desludged and processed in the multi-canister overpacks using an
Independent Technical Assessment passivation process.

Schedule and cost estimates were developed for the Recommended Path
Forward approach for comparison with the four primary Alternatives.
Conceptual drawings and detailed cost estimates were not prepared for the
staging and storage facility. Costs were estimated by analogy with estimates
developed for Alternatives 2 and 3. The schedules are not based strictly on
an early start approach. Instead fuel is removed to the staging facility on
an expedited basis. The processing facility design and construction is phased
to avoid as much as practical construction and operation of several major
facilities at the same time.

Results of the Recommended Path Forward case are shown below:

* Removal of Fuel from K Basins: 11/30/00
* Transfer to Dry Storage Complete: 4/30/06
" Life Cycle Cost ($millions): $ 1,146
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D.6.0 REFERENCES

National Environmental Policy Act of 1969, 42 U.S.C. 4321, et seq.
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PRIMAVERA PROJECT PLANNER ALTERNATE 1, SUP EXPEDITED REMOVAL

REPORT DATE 14OCT94 RUN NO. 241
15:02

ALTERNATIVE 1 , REVISION F, 10/13/94

COST LOADING REPORT
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9.6 10.5 10.5

10.5 10.5 10.5 10.5

10.5 10.5 10.5 10.5

CHARACTERIZE FUEL - 1.0

2WC018 01 CHARACTERIZATION OP FUEL

TOTAL 01A

CHARACTERIZE SLUDGE - 1.0

2WC097_01 CHARACTERIZATION OF SLUDGE

TOTAL 018

13.0 4.1 4.5 4.5

13.0 4.1 4.5 4.5

5.0 1.6 1.7 1 7

5.0 1.6 1.7 1.7

PACKAGE UEL - 2.0

PREPARE K-EAST FUEL OVERPACK OPS SAFETY ANALYSIS
APPROVE K-EAST FUEL OVERPACK OPS SAFETY ANALYSIS
K-EAST FUEL OVERPACK IN-SASIN EQPT/MODS DESIGN
K-EAST FUEL OVERPACK IN-BASIN EQPT/MODS INSTALL
K-EAST FUEL OVERPACK ORR
FUEL OVERPACK DESIGN & PROCUREMENT SPECIFICATION
FUEL OVERPACK PROCUREMENT
K-EAST FUEL OVERPACK AND STORAGE OPERATIONS
K-EAST/WEST LOADOUT OPERATIONS

TOTAL 02A

0.2
0.1
5.5
7.4

0.1

0.2

5.2
5.1
1.4

25.2

PACKAGE SLUDGE - 2.0

PREPARE SLUDGE CONTAINER OPS SAFETY ANALYSIS
APPROVE SLUDGE CONTAINER OPS SAFETY ANALYSIS
SLUDGE IN-BASIN EQUIPMENT DESIGN
SLUDGE IN-BASIN EQUIPMENT INSTALLATION & PROCNT
SLUDGE CONTAINERIZATION ORR
SLUDGE TECHNICAL DEVELOPMENT & DESIGN MANAGEMENT
SLUDGE RETREIVAL EQUIPMENT DESIGN & SUPPLY
SLUDGE RETREIVAL CONTAINER DESIGN/FABRICATION
SLUDGE CONTAINERIZATION

TOTAL 028

0.2
0.1
2.6

2.5
0.2
2.6

10.0
4.0
0.8

0.1

3.7 1.8
4.9

0.2 0.0
4.3

4.0 11.2

0.2
0.1

1.7 0.9
0.8

1.2 1.3
4.2 5.8

1.8

2.5
0.1

0.9
2.1

5.6

1.7

0.1
0.1

2.0

23.0 7.3 10.8 3.9

ONGOING OPERATIONS IN K BASINS - 2.0

K BASIN ONGOING OPERATIONS
K BASINS UPGRADE MODIFICATIONS
K BASINS ORR

381.5
13.1

2.4

38.5 42.0
13.1

2.4

42.0 42.0 42.0 42.0 42.0

TOTAL 02C 397.0 38.5 57.5 42.0 42.0 42.0 42.0 42.0

PREPARE FUEL FOR TRANSPORT - 3.0

PREPARE FUEL & SLUDGE TRANSPORTATION SARP
APPROVE FUEL & SLUDGE TRANSPORTATION SARP
FUEL & SLUDGE TRANSPORT CASKS AND RAIL CAR DESN
FUEL & SLUDGE TRANSPORT EQUIPMENT PROCUREMENT

TOTAL 03A

0.6
0.1
3.0

15.0

0.4 0.2
0.1

1.1 1.7 0.1
11.0

18.7 1.1 2.1 11.5 4.0

D-28

2WC020_02
2WC021_02
2WC02S 02
2WC030_02
2WC040 02
2WC050-02

2WC055 02
2WC058 02
2WC060 02

2WC090_02
2WCD91_02
2WC100_02
2WC110_02
2WC115 02
2WC11702
2WC120_02
2WC125_02
2WC130_02

3.0

3.0

2WA003_02
2WA004_02
2WA005_02

0.2
0.4

0.6

0.4 0.0

0.4 0.0

2WC070_03
2WC071 03
2WC075_03
2WCOBO-03 4.0
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REPORT DATE 140CT94 RUN NO. 241
15:02

ALTERNATIVE 1 , REVISION F. 10/13/94

PRIMAVERA PROJECT PLANNER

COST LOADING REPORT

TOTAL USAGE FOR YEAR

ALTERNATE 1. SNF EXPEDITED REMOVAL

START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE 01OCT93 PAGE NO. 2- 1

ACT ID DESC

DISPOSE OF DEBRIS - 6.0

2WF330 06 IN-BASIN CANISTERS DEBRIS CLEANUP
2WF332 06 IN-BASIN RACKS/OTHER DEBRIS CLEANUP

TOTAL 060

FY FY FY FY FY FY FY
TOTAL 1995 1996 1997 1998 1999 2000 2001

3.4

6.6

10.0

1.7 1.7

1.7 1.7

REMOVE RADIOACTIVE WATER - 8.0

2WF340_08 K-EAST WATER CLEANUP EQUIPMENT ACQUISITION
2WF345_08 K-EAST BASIN WATER FEED AND CLEANUP

TOTAL 080

TRANSPORT FUEL FROM K BASINS - 11.0

2WC065_11 FUEL & SLUDGE SHIPPING TO STAB/PROCESS FACILITY

TOTAL 11A

6.6
11.4

18.0

10.0

10.0

2.2 4.4

2.2 4.4

1.9

1.9

1.9 1.9 1.9 1.9

1.9 1.9 1.9 1.9

DESIGN STAB/PROCESS FACILITY - 12.0

PROCESS/STAB FACILITY PRELIMINARY DESIGN
PROCESS/STAB FACILITY TECHNICAL DEVELOPMENT
PREP PRELIM. PROCESS/STAB FACILITY SAFETY ANALYS
APPR PRELIM. PROCESS/STAB FACILITY SAFETY ANALYS
PREP FINAL PROCESS/STAB FACILITY SAFETY ANALYSIS
APPR FINAL PROCESS/STAB FACILITY SAFETY ANALYSIS
PROCESS/STAB FACILITY FINAL DESIGN
PROCESS/STAB FACILITY DRY CONTAINERS PROCUREMENT

TOTAL 120

2.3
19.7

1.0
0.4

1.9 0.4

4.9 9.9
0.8

4.9

0.2
0.4

0.9 0.3 0.6
0.5 0.3

20.1 8.4 10.1 1.7
11.0 0.5 5.5 5.0

55.9 6.8 19.9 21,3 7.6

CONSTRUCT STAB/PROCESS FACILITY - 13.0

2WE235_13 PROCESS/STAS FACILITY CONSTRUCTION
2WE240_13 PROCESS/STAB & INTERIM STORAGE ORR & OPS TEST

TOTAL 130

STABILIZE/PROCESS FUEL - 14.0

2WR245_14 PROCESS/STAB FACILITY OPERATION

TOTAL 140

DISPOSE OF GENERATED WASTES - 15.0

2WF405_15 SYSTEM GENERATED WASTES DISPOSAL-STAB/PROCESS

TOTAL 150

D & D FACILITIES - 16.0

2WA006_16 K BASIN PREPARATION FOR D & D
2WE247-16 PROCESS/STAB FACILITY CLEANOUT & D&D

TOTAL 160

DESIGN INTERIM STORAGE FACILITY - 17.0

2WE2SS_17 INTERIM STORAGE FACILITY DESIGN
2WE257_17 PREPARE INTERIM STORAGE VAULT SAFETY ANALYSIS

127.6

34.0

161.6

26.6 31.9 31.9 31.9 5.3
28.3

26.6 31.9 31.9 31.9 33.6

68.0

68.0

2.6

2.6

90.0
130.0

220.0

1.0
0.7

0.8
0.7

0.2

D-29

2WE215_12
2WE220_12
2WE225_12
2WE226_12
2WE227_12
2WE228 12
2WE230_12
2WE232 12

0.2

0.2



WHC-EP-0830 REV 0, Vol. II

PRIMAVERA PROJECT PLANNER ALTERNATE 1. SNF EXPEDITED REMOVAL

REPORT DATE 14OCT94 RUN NO. 241
15:02

COST LOADING REPORT START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE OOCT93 PAGE NO. 3- 1
ALTERNATIVE 1 , REVISION F, 10/13/94 TOTAL USAGE FOR YEAR

FY FY FY FY pY FY WY
ACT ID DESC

DESIGN INTERIM STORAGE FACILITY - 17.0

2WE258_17 APPROVE INTERIM STORAGE VAULT SAFETY ANALYSIS

TOTAL 170

CONSTRUCT INTERIM STORAGE FACILITY - 18.0

2WE260_18 INTERIM STORAGE VAULT CONSTRUCTION
2WE26218 INTERIM STORAGE FACILITY ORR AND OPS TESTING

TOTAL 180

TOTAL 1995 1996 1997 1998 1999 2000 2001

0.2

1.72.1

29.0
0.2

29.2

0.2

0.4

12.1 14.5 2.4
0.2

12.1 14.5 2.6

TRANSPORT DRY STORAGE CASKS - 19.0

DRY STORAGE CASK TRANSPORT TO INTERIM STORAGE
PREPARE DRY FUEL & SLUDGE TRANSPORTATION SARP
APPROVE DRY FUEL & SLUDGE TRANSPORTATION SARP
DRY FUEL & SLUDGE TRANSPORT CASKS & RAIL CAR OSH
DRY FUEL & SLUDGE TRANSPORT EQUIPMENT PROCUREMNT
DRY FUEL & SLUDGE TRANSPORT ORR

TOTAL 190

7.0
0.6
0.1
2.0
8.0
0.1

0.1 0.4 0.1

0.1
1.0 1,0

0.5

17.8 1.1 2.0 6.6

STORE FUEL IN INTERIM STORAGE FACILITY - 20.0

2WE265_20 INTERIM STORAGE FACILITY OPERATIONS DURING SHIP
2WE27020 INTERIM STORAGE FACILITY OPERATIONS TO END

TOTAL 200

REPORT TOTAL

6.6
12.

19.1

1191.6 75.3 127.0 145.6 122.5 90.7 06 3 Ba.1

2WB263 19
2WE300 19
2WE301 19
2WE305 19
2WE310_19
2WE317_19

6.4 1.1
0.1

1.2
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REPORT DATE 140CT94 RUN NO. 241

15:02

ALTERNATIVE 1 , REVISION F, 10/13/94

PRIMAVERA PROJECT PLANNER

COST LOADING REPORT

TOTAL USAGE FOR YEAR

ALTERNATE 1. SNF EXPEDITED REMOVAL

START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE 01OCT93 PAGE NO. 1- 2

pY FY FY FY FY FY FY FY
2002 2003 2004 2005 2006 2007 2008 2009ACT ID DESC

PROGRAM ACTIONS COMMON FOR ALL ALTS - 0 0

098013 PROGRAM MGT. REG COMPLY AND PUBLIC INVOLVEMENT 10.5 10.5

TOTAL 008

CHARACTERIZE FUEL - 1.0

2WC018_01 CHARACTERIZATION OF FUEL

TOTAL 01A

CHARACTERIZE SLUDGE - 1.0

2WC097 01 CHARACTERIZATION OF SLUDGE

TOTAL 01B

PACKAGE FUEL - 2.0

2WC020 02
2WC021_02

2WC025 02
2WC030_02
2WC040_02
2WCOSO-02
2WCOSS-02
2WC058 02
2WC060_02

PREPARE K-EAST FUEL OVERPACK OPS SAFETY ANALYSIS
APPROVE K-EAST FUEL OVERPACK OPS SAFETY ANALYSIS
K-EAST FUEL OVERPACK IN-BASIN EQPT/MODS DESIGN
K-EAST FUEL OVERPACK IN-BASIN EQPT/MODS INSTALL
K-EAST FUEL OVERPACK ORR
FUEL OVERPACK DESIGN & PROCUREMENT SPECIFICATION
FUEL OVERPACK PROCUREMENT
K-EAST FUEL OVERPACK AND STORAGE OPERATIONS
K-EAST/WEST LOADOUT OPERATIONS

TOTAL 02A

0.6 0.2 0.1

0.6 0.7 0.1-

PACKAGE SLUDGE - 2.0

2WC090_02 PREPARE SLUDGE CONTAINER OPS SAFETY ANALYSIS
2WC091_02 APPROVE SLUDGE CONTAINER OPS SAFETY ANALYSIS
2WC100_02
2WC110_02
2WC115_02
2WC117 02
2WC120 02
2WC125_02
2WC130_02

SLUDGE
SLUDGE
SLUDGE
SLUDGE
SLUDGE
SLUDGE
SLUDGE

IN-BASIN EQUIPMENT DESIGN
IN-BASIN EQUIPMENT INSTALLATION & PROCNT
CONTAINERIZATION ORR
TECHNICAL DEVELOPMENT & DESIGN MANAGEMENT
RETREIVAL EQUIPMENT DESIGN & SUPPLY
RETREIVAL CONTAINER DESIGN/FABRICATION
CONTAINERIZATION

TOTAL 02B

ONGOING OPERATIONS IN K BASINS - 2.0

2WA003_02 K BASIN ONGOING OPERATIONS
2WA004 02 K BASINS UPGRADE MODIFICATIONS
2WA005_02 K BASINS ORR

TOTAL 02C 42.0 42.0 7.0

PREPARE FUEL FOR TRANSPORT - 3.0

2WC070_03
2WC071 03
2WC07503
2WC080_03

PREPARE FUEL & SLUDGE TRANSPORTATION SARP
APPROVE FUEL & SLUDGE TRANSPORTATION SARP
FUEL & SLUDGE TRANSPORT CASKS AND RAIL CAR DESN
FUEL & SLUDGE TRANSPORT EQUIPMENT PROCUREMENT

TOTAL 01A

0-31
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REPORT DATE 140CT94 RUN NO. 241

15:02

ALTERNATIVE 1 , REVISION F, 10/13/94

PRIMAVERA PROJECT PLANNER

COST LOADING REPORT

TOTAL USAGE FOR YEAR

ALTERNATE 1, SNF EXPEDITED REMOVAL

START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE 010CT93 PAGE NO. 2- 2

FY FY FY FY FY FY FY FY
2002 2003 2004 2005 2006 2007 2008 2009ACT ID DESC

DISPOSE OF DEBRIS - 6.0

2WP330 06 IN-BASIN CANISTERS DEBRIS CLEANUP
2WF332_06 IN-BASIN RACKS/OTHER DEBRIS CLEANUP

TOTAL 060

1.8 2.2 2.2 0.4

1.8 2.2 2.2 0.4

REMOVE RADIOACTIVE WATER - 8.0

2WF340_08 K-EAST WATER CLEANUP EQUIPMENT ACQUISITION
2WF345_08 K-EAST BASIN WATER FEED AND CLEANUP

TOTAL 080

1.9

1.9

TRANSPORT FUEL FROM K BASINS - 11.0

2WC065_11 FUEL & SLUDGE SHIPPING TO STAB/PROCESS FACILITY

TOTAL 11A

4.2 5.0 0.8

4.2 5.0 0.8

DESIGN STAB/PROCESS FACILITY - 12.0

2WE21512
2WE22012
2WE22512
2WE22612
2WE227_12
2WE228_12
2WE230 12
2WE23212

PROCESS/STAB FACILITY PRELIMINARY DESIGN
PROCESS/STAB FACILITY TECHNICAL DEVELOPMENT
PREP PRELIM. PROCESS/STAB FACILITY SAFETY ANALYS
APPR PRELIM. PROCESS/STAB FACILITY SAFETY ANALYS
PREP FINAL PROCESS/STAB FACILITY SAFETY ANALYSIS
APPR FINAL PROCESS/STAB FACILiTY SAFETY ANALYSIS
PROCESS/STAB FACILITY FINAL DESIGN
PROCESS/STAB FACILITY DRY CONTAINERS PROCUREMENT

TOTAL 120

CONSTRUCT STAB/PROCESS FACILITY - 13.0

2WE235_13 PROCESS/STAB FACILITY CONSTRUCTION
2WE24013 PROCESS/STAB & INTERIM STORAGE ORR & OPS TEST

TOTAL 130

5.7

5.7

STABILIZE/PROCESS FUEL - 14.0

2WE245_14 PROCESS/STAB FACILITY OPERATION

TOTAL 140

DISPOSE OF GENERATED WASTES - 15.0

2WF40515 SYSTEM GENERATED WASTES DISPOSAL-STAB/PROCESS

TOTAL 150

28.3 34.0 5.7

28.3 34.0 5.7

1.1 1.3 0.2

1.1 1.3 0.2

D & D FACILITIES - 16.0

2WA00616 K BASIN PREPARATION FOR 0 & D'
2WE247-16 PROCESS/STAB FACILITY CLEANOUT & D&D

25.0
21.7

TOTAL 160

30.0 30.0 5.0
26.0 26.0 26.0 26.0 4.3

46.7 56.0 56.0 31.0 26.0 4.3

DESIGN INTERIM STORAGE FACILITY - 17.0

2WE255_17 INTERIM STORAGE FACILITY DESIGN
2WE257_17 PREPARE INTERIM STORAGE VAULT SAFETY ANALYSIS
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PRIMAVERA PROJECT PLANNER ALTERNATE 1, SHF EXPEDITED REMOVAL

REPORT DATE 140CT94 RUN NO. 241
15 02

START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE 01OCT93 PAGE NO. 3- 2

ALTERNATIVE 1 , REVISION F, 10/13/94 TOTAL USAGE FOR YEAR

FY FY FY FY FY FY FY FY

ACT ID DESC 2002 2003 2004 2005 2006 2007 2008 2009

DESIGN INTERIM STORAGE FACILITY - 17.0

2WE258_17 APPROVE INTERIM STORAGE VAULT SAFETY ANALYSIS

TOTAL 170

CONSTRUCT INTERIM STORAGE FACILITY - 18.0

2WE260_18 INTERIM STORAGE VAULT CONSTRUCTION

2WE262 18 INTERIM STORAGE FACILITY ORR AND OPS TESTING

TOTAL 180

TRANSPORT DRY STORAGE CASKS - 19.0

DRY STORAGE CASK TRANSPORT TO INTERIM STORAGE
PREPARE DRY FUEL & SLUDGE TRANSPORTATION SARP
APPROVE DRY FUEL & SLUDGE TRANSPORTATION SARP
DRY FUEL & SLUDGE TRANSPORT CASKS & RAIL CAR DSN
DRY FUEL & SLUDGE TRANSPORT EQUIPMENT PROCUREMNT
DRY FUEL & SLUDGE TRANSPORT ORR

2.9 3.5 0,6

TOTAL 190

STORE FUEL IN INTERIM STORAGE FACILITY - 20.0

29E265 20 INTERIM STORAGE FACILITY OPERATIONS DURING SHIP
2WE270_20 INTERIM STORAGE FACILITY OPERATIONS TO END

TOTAL 200

2.9 3.5 0.6

2.8 3 .3 0.6
1.3

2.8 3. 3 1.8

1.5 1.5 1.5 1.5 1.5

1.5 1.5 1.5 1.5 1.5

REPORT TOTAL 101.7 102.5 66.8 57.9 57.5 32.5 27.5 5.8

D-33

2W263_19

2WE300_19

2WE301_19
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PRIMAVERA PROJECT PLANNER ALTERNATE 1, SNP EXPEDITED REMOVAL

REPORT DATE 140CT94 RUN NO. 241 COST LOADING REPORT START DATE 01OCT93 FIN DATE 31MAR12
15 02

DATA DATE 01OCT93 PAGE NO. 1- 3
ALTERNATIVE I , REVISION F, 10/13/94 TOTAL USAGE FOR YEAR

pY FY FY
ACT ID DESC 2010 2011 2012

PROGRAM ACTIONS COMMON FOR ALL ALTS - 0.0

098013 PROGRAM lENT. REG COMPLY AND PUBLIC INVOLVEMENT

TOTAL 008

CHARACTERIZE FUEL - 1.0

2WC01$_01 CHARACTERIZATION OF FUEL

TOTAL 01A

CHARACTERIZE SLUDGE - 1.0

2WC097_01 CHARACTERIZATION OF SLUDGE

TOTAL 018

PACKAGE FUEL - 2.0

2WC020 02 PREPARE K-EAST FUEL OVERPACK OPS SAFETY ANALYSIS
2WC021 02 APPROVE K-EAST FUEL OVERPACK OPS SAFETY ANALYSIS
2WC025 02 K-EAST FUEL OVERPACK IN-BASIN EQPT/MODS DESIGN

2WC030 02 K-EAST FUEL OVERPACK IN-BASIN EQPT/MODS INSTALL
2WC040_02 K-EAST FUEL OVERPACK ORR
2WC050-02 FUEL OVERPACK DESIGN 4 PROCUREMENT SPECIFICATION
2WC055 02 FUEL OVERPACK PROCUREMENT
2WC058 02 K-EAST FUEL OVERPACK AND STORAGE OPERATIONS
2WC06002 K-EAST/WEST LOADOUT OPERATIONS

TOTAL 02A

PACKAGE SLUDGE - 2.0

2WC090_02 PREPARE SLUDGE CONTAINER OPS SAFETY ANALYSIS
2WC091_02 APPROVE SLUDGE CONTAINER OPS SAFETY ANALYSIS
2WC100_02 SLUDGE IN-BASIN EQUIPMENT DESIGN
2WC110_02 SLUDGE IN-BASIN EQUIPMENT INSTALLATION & PROCMT
2WC115_02 SLUDGE CONTAINERIZATION ORR
2WC117_02 SLUDGE TECHNICAL DEVELOPMENT & DESIGN MANAGEMENT
2WC120_02 SLUDGE RETREIVAL EQUIPMENT DESIGN & SUPPLY
2WC125_02 SLUDGE RETREIVAL CONTAINER DESIGN/FABRICATION
2WC130_02 SLUDGE CONTAINERIZATION

TOTAL 029

ONGOING OPERATIONS IN K BASINS - 2.0

2WA00302 K BASIN ONGOING OPERATIONS
2WA004 02 K BASINS UPGRADE MODIFICATIONS
2WA00502 K BASINS ORR

TOTAL 02C

PREPARE FUEL FOR TRANSPORT - 3.0

2WC070_03 PREPARE FUEL & SLUDGE TRANSPORTATION SARP
2WC071 03 APPROVE FUEL & SLUDGE TRANSPORTATION SARP
2WC075_03 FUEL & SLUDGE TRANSPORT CASKS AND RAIL CAR DESN
2WCOSO_03 FUEL A SLUDGE TRANSPORT EQUIPMENT PROCUREMENT

TOTAL 03A
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REPORT DATE 140CT94 RUN NO. 241
15:02

ALTERNATIVE 1 . REVISION F, 10/13/94

PRIMAVERA PROJECT PLANNER

COST LOADING REPORT

TOTAL USAGE FOR YEAR

ALTERNATE 1, SNF EXPEDITED REMOVAL

START DATE 010CT93 FIN DATE 31MAR12

DATA DATE 010CT93 PAGE NO. 2- 3

FY FY FY
2010 2011 2012ACT ID DESC

DISPOSE OF DEBRIS - 6.0

2WF330 06 IN-BASIN CANISTERS DEBRIS CLEANUP
2WF332_06 IN-BASIN RACKS/OTHER DEBRIS CLEANUP

TOTAL 060

REMOVE RADIOACTIVE WATER - 8.0

2WF340 08 K-EAST WATER CLEANUP EQUIPMENT ACQUISITION
2WF345_08 K-EAST BASIN WATER FEED AND CLEANUP

TOTAL 080

TRANSPORT FUEL FROM K BASINS - 11.0

2WCOGS_11 FUEL & SLUDGE SHIPPING TO STAB/PROCESS FACILITY

TOTAL 11A

DESIGN STAB/PROCESS FACILITY - 12.0

2WE215_12
2WE220_12
2WE225 12
2WE226_12
2WE227 12
2WE228_12
2WE230 12
2WE232_12

PROCESS/STAB FACILITY PRELIMINARY DESIGN
PROCESS/STAB FACILITY TECHNICAL DEVELOPMENT
PREP PRELIM. PROCESS/STAB FACILITY SAFETY ANALYS
APPR PRELIM.. PROCESS/STAB FACILITY SAFETY ANALYS
PREP FINAL PROCESS/STAB FACILITY SAFETY ANALYSIS
APPR FINAL PROCESS/STAB FACILITY SAFETY ANALYSIS
PROCESS/STAB FACILITY FINAL DESIGN
PROCESS/STAB FACILITY DRY CONTAINERS PROCUREMENT

TOTAL 120

CONSTRUCT STAB/PROCESS FACILITY - 13.0

2WE235_13 PROCESS/STAB FACILITY CONSTRUCTION
2WE240_13 PROCESS/STAB & INTERIM STORAGE ORR & OPS TEST

TOTAL 130

STABILIZE/PROCESS FUEL - 14.0

2WE245_14 PROCESS/STAB FACILITY OPERATION

TOTAL 140

DISPOSE OF GENERATED WASTES - 15.0

2WF405 15 SYSTEM GENERATED WASTES DISPOSAL-STAB/PROCESS

TOTAL 150

D & D FACILITIES - 16.0

2WA00616 K BASIN PREPARATION FOR D & D
2WE247-16 PROCESS/STAB FACILITY CLEANOUT & D&D

TOTAL 160

DESIGN INTERIM STORAGE FACILITY - 17.0

2WE255_17 INTERIM STORAGE FACILITY DESIGN
2WE257_17 PREPARE INTERIM STORAGE VAULT SAFETY ANALYSIS
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PRIMAVERA PROJECT PLANNER ALTERNATE 1, SNF EXPEDITED REMOVAL

REPORT DATE 140CT94 RUN NO. 241

15:02

ALTERNATIVE 1 , REVISION F, 10/13/94

COST LOADING REPORT START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE 01OCT93 PAGE NO. 3- 3

ACT ID DESC

DESIGN INTERIM STORAGE FACILITY - 17.0

2WE25B_17 APPROVE INTERIM STORAGE VAULT SAFETY ANALYSIS

TOTAL 170

CONSTRUCT INTERIM STORAGE FACILITY - 18.0

2WE260_18 INTERIM STORAGE VAULT CONSTRUCTION
2WE262 18 INTERIM STORAGE FACILITY ORR AND OPS TESTING

TOTAL 180

TRANSPORT DRY STORAGE CASKS - 19.0

2WE263_19
2WE300 19
2WE301 19
2WE305 19
2WE310 19
2WE317_19

DRY STORAGE
PREPARE DRY
APPROVE DRY
DRY FUEL &
DRY FUEL &
DRY FUEL &

CASK
FUEL
FUEL

SLUDGE
SLUDGE
SLUDGE

FY FY FY
2010 2011 2012

TRANSPORT TO INTERIM STORAGE
& SLUDGE TRANSPORTATION SARP
& SLUDGE TRANSPORTATION SARP

TRANSPORT CASKS & RAIL CAR DSN
TRANSPORT EQUIPMENT PROCUREMNT
TRANSPORT ORR

TOTAL 190

STORE FUEL IN INTERIM STORAGE FACILITY - 20.0

2WE26520 INTERIM STORAGE FACILITY OPERATIONS DURING SHIP
2WE210 20 INTERIM STORAGE FACILITY OPERATIONS TO END

TOTAL 200

1.5 1.5 0.8

1.5 1.5 08

REPORT TOTAL 1.5 1.5 0.8
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Summary Cost Basis Information
Alternative 1 - Containerize and Store in K Basin

Scenario:

Alternative 1 includes the following major activities:

" K Basin modifications to the K East basin and containerization of
the canisters in the 20x34 overpack which will be returned to the
basin for continued storage. No action is taken in the K West
Basin.

" Delayed transport of material from K Basins when passivation
facility is available. Overpacks will be transported from K East
and Mark II canisters will be transported from K West without
overpacks.

* Repackage and passivate at FMEF (WHC process including Hot Cell
repackaging of fuel into passivation containers and sludge
processing including calciner-not ITA process).

* Direct transport of passivated fuel to interim dry storage facility
located in 200 Areas.

* Interim dry storage of passivated fuel and sludge at 200 Areas as
costed for Alternative 3.

This alternative requires longer storage in the K Basins (at $42M/yr),
but does not require a pre-interim storage facility. The passivation process
at FMEF is more expensive and also requires a second shipment of the fuel in
the passivation overpack which also requires new shipping casks. Sludge
processing in the process facility hot cell was specifically addressed in the
stabilization design. Interim storage will be the same for all three options
utilizing the ITA vault (cost adjusted to $40M). Since the vault is not co-
located, additional operations staffing for the vault is required during
2-year shipping period ($2.6M)

Cost and Schedule Activity Bases:

(Activity numbers are identified in parenthesis, i.e, [09B013].)

0.0 Program Actions Common for All Alternatives

Program management, regulatory compliance, and public involvement =
$10.5M/yr from SNF MYPP, (Note 4) (09B013). No cost estimates included
for other actions common for all alternatives.

1.0 Characterize Fuel and Sludge

Total 3 year costs - $18 M. ($13M-fuel, $5M-sludge). From prior program
planning documents and discussions with R. Omberg (Note 31). (2WC018,
2WC097)
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2.0 (a) Package Fuel

1) Basin equipment design = $ 4.5 M (Note 13) plus $1M additional for
return of overpacks to pool(crane rail mods, basin mod, re-
rack)=$5.5M. (2WC025)

2) Basin equipment installation = $ 2.5 M (from ref 13) plus an
additional 2.4M from re-rack cost estimate = $4.9M+2.4(cont.) =
$7.4M. (2WC030)

3) Design specification - $0.2 M. Vendor provides container design.
(2WC050)

4) Purchase one-half the overpacks required for both basins which was
$10.4M (ref.5,pg 28)-5.2M. (2WC055)

5) ORR - $0.1 M. Generic K Basins ORR covers most of this and is
costed at $2.4M in sect. 2.0. (2WC040)

6) Fuel containerization = $ 5.1 M from discussions with K Basins
operations staff (Leon Hoffer). Cost includes cost for crews for
containerizing fuel (at 80% efficiency factor a total of 1400 shifts
required) and allowance for personnel burnout due to radiation
exposure. Total exposure - 51 rem with limit of 1 rem/yr assumed.
(see calc worksheets). (2WC058)

7) K-E and K-W loadout operations for shipment - $ 1.4 M. Similar
basis as discussed in 6) above. (2WC060)

8) SAR - 110 K from K. Daschke report (rounded up to $0.2 M). (2WC020)

9) SAR Approval = 100 K per discussions with K. Daschke and A. Ramble.
(2WC021)

2.0 (b) Package Sludge

1) Sludge equip. design=$2.6M from communication with advocate
(Note 21). (2WC100)

2) Sludge equipment installation = $ 2.5 M from communication with
advocate. (2WC110)

3) Sludge retrieval and containerization equipment = $10 M from
communication with advocate. (2WC120)

4) Sludge container procurement - $ 4 M from communication with
advocate. (2WC125)

5) ORR = $0.2 M SAIC estimate. Most aspects covered by generic
K Basins ORR, but more complex than fuel packaging ORR due to new
equipment and procedures. (2WC115)
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6) Containerization labor = $0.8 M from discussion with Leon Hoffer,
K Basins Operations. Includes additional operators only. Other
support already in ongoing K Basins operation cost. (2WC130)

7) SAR = $110 K from K. Daschke report (Note 17)
$0.2 M). (2WC090)

8) SAR Approval
(2WC091)

(rounded up to

= $O.IM, per discussion with K. Daschke and A.

9) Sludge technology development = $2.6M (Note 21). (2WC117)

2.0 (c) Ongoing Operations in K Basins

1) Ongoing operations at $42M/year
(2WA003)

(Note 4) until

2) Upgrade modification=$13.1M (Note 5, overpack)
(2WA004)

processing complete.

and MYPP (Note 4).

3) K Basin ORR - 20 manyears @ $120K = $2.4M per K. Daschke report
(Note 17). (2WA005)

3.0 Prepare Fuel and Sludge for Transport

1) SAR = $ 0.7 M from communications with K. Daschke.

2&3) Cask and rail car design and procurement =
advocate report (Note 18). Reduced to $18
with advocate Design - 3.0 and procurement
4 railcars). (2WC075, 2WC080)

4.0 Design Pre-Interim Storage Facility

NA

5.0 Construct Pre-Interim Storage Facility

NA

(2WC070, 2WC071)

$ 20 M from draft
M based on discussions
= 15.0 (15 casks and

6.0 Dispose of Debris

1) Debris disposal includes removal of racks, approximately 2000 empty
canisters, and misc. scrap including lights, conduit, tools,
scaffolding, etc. - $2 M for disposal in burial boxes (Note 30).
(2WF330, 2WF332)

7.0 Transport Fuel from Pre-Interim Storage

NA
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8.0 Remove Radioactive Water

1) KE feed and bleed activities = $1.9 M/yr to the year 2002 = $11.4 M
per discussions with advocate (Note 24). (2WF345)

2) KE cleanup equipment = $6.6M per discussions with advocate
(Note 24).

9.0 Store Sludge

NA

10.0 Per-Interim Storage of Fuel

NA

11.0 Transport Fuel from K Basin

1) $ 1.4 M railroad maintenance cost + 6 FTEs/shift times 3 shifts
times 120K each - $3.5 M per year x 2yrs = $ 7.0 M + $3 M to block
off roads (per advocate discussion = $3K per shipment) = $10 M.
(2WC065)

12.0 Design Stabilization/Processing Facility

1) Design costs (Note 5) - Repackage and passivate in FMEF. Cost
estimates provided by KEH. Preliminary design = $2.3M. (2WE215)

2) Technology development plus hot cell testing costs (Note 5) and
discussion with advocate that reduced the hot cell testing costs
from $30 to $10 M = $19.7M. (2WE220)

3&4) SAR costs from K. Daschke report (Note 17) PSAR = 1.0 (prepare) +
0.4 (approval). FSAR = 0.9 (prepare) + 0.5 (approval). (2WE225,
2WE226, 2WE227, 2WE228)

5) Design costs (Note 5) - Repackage and passivate in FMEF. Cost
estimates provided by Kaiser. Final design = $20.1M. Originally
estimated by Kaiser with 50% contingency; later reduced to 25% based
on discussions with advocates. (2WE230)

6) Cost of storage containers = $ 11.2 M based on discussion with
advocate (Note 22) (C. Miska--660 @ $13.5K + 3300 @ $600). (2WE232)

13.0 Construct Stabilization/Processing Facility

1) Construction cost = $127.6M. Construction costs (Note 5) -
Repackage and passivate in FEMF. Cost estimates provided by KEH.
Originally estimated with 50% contingency; later reduced to 25%
based on discussions with advocates (2WE235)

2) ORR costs from K. Daschke report plus OTP costs estimated by SAIC =
$34 M. Includes the cost of a full operating staff during OTP
phase. (2WE240)
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14.0 Stabilize/Process Fuel

1) Operations costs (Note 5) reduced
staffing. 217 staffing level + 8
costs. (217 @ 120K)+8M= $34M/yr.

15.0 Dispose of Generated Wastes

by SAIC evaluation of facility
M for utilities and materials
(2WF245)

1) Stabilization wastes include Mark 0, I, & II canisters, overpacks,
and misc. other waste.

7490 canisters compacted to 2 cubic feet
1250 overpacks compacted to 6 cubic feet
- 22,500 cubic feet @ $80/cubic foot= $1.8M

misc. + .8M
$2.6M

16.0 D&D Facilities

1) K Basins preparation for D&D (i.e., transition costs) = $30 M/yr x
yrs - $90 M from MYPP (Note 4). D&D cost for existing facilities
not included based on DOE estimating guideline. (2WA006)

2) Processing facility cleanout and D&D - $130 M (2WE247)
Estimate (Note 5) of $254 M for repack and passivate at FMEF
reduced based on reduced construction and operating costs.

Method 1 - D&D approximately equal to construction cost =
$127 M.

Method 2 - 30% construction + 3 years operating cost = 38
3 (34) - $140M

SAIC judgement - $130 M.

3

+

17.0 Design Interim Storage Facility

1) Design costs - $1M for site. Vendor Design costs included in $ 29
construction estimate in 15.0 below. (2WE255)

M

2) SAR - $750K from K. Daschke report -
(2WE257, 2WE258)

$0.7 M. SAR approval = $0.4 M.

18.0 Interim Storage Facility Construction

1) From ITA report (Ref 11) adjusted by SAIC to account for sludge
storage and Hanford adders (+20%) and increased contingency from 15%
to 50%, then cost reduced 25% for reduced number of canisters
produced by repackage approach. New estimated cost = [ $21.5M +
(20%)] x 75% - 19.7M + 50% - $29 M. (2WE260)

2) Vault ORR - $0.2 M. (2WE262)
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19.0 Transport Dry Storage Casks

This second transport from FMEF to 200 Area in passivation canisters is
equivalent to the cast transport for Alternative 3 from K Basin to
200 Area in MCOs.

1) SARP = $0.6 M (prepare) + $0.1 M (approval) per K. Daschke report
(Note 17). (2WE300, 2WE301)

2) Cask and railcar Design - $2M modified from ITA cost estimate
(Note 11). (2WE305)

3) Cask procurement - $8M modified from ITA cost estimate (Ref.11).
(2WE310)

4) Transportation Infrastructure--none identified.

5) Transportation ORR - $.1 M. Same as Section 3.0, Item 4.

6) Cask Transport - $7..0 M. Same as Section 11.0, Item 1, except the
number of containers reduced by ~1/2.

- Truck fee - (1.4)2 - 2.8 M
- Staff cost - 2.7 M
- Road closure - (3) 1/2 = 1.5 M

7.0 M

20.0 Store Fuel in Interim Storage Facility

1) Operating cost during shipping since facility is not co-located
requires the base operating cost of $1.5 M from below plus 5
FTEs/shift times 3
shift - $3.3 M/vr.

2) Operating cost increased from 360 K/yr to $1.5 M/vr based on SAIC
judgement. Basis for 1.5 M is 10 FTE @ 120 K/yr + 300 K in
materials, utilities, and overheads.
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EARLY EARLY BUDGET
START FINISH COST FY95 I FY96 I FY97 I FY98 I FY99 I FY00 I FY01 I FY02 I FY03 I FY04 I FY05 I FY06 I FY07 I FYO I FY09 I FY10 I FYI IFY12

1NOV94 31QCT94 0

1DEC06 30NOVO0 0

1APR03 31MAR03 0

1APR08 31MAROB 0

1APR22 31MAR12 0

1OCT94 31MAR03 BB

1NOV94 30SEP97 13

1NOV94 30SEP97 5

1FEB95 30NOV0 22

1NOV94 30N0V00 23

1NOV94 30NOV0 273

1FEB95 31MAR98 19

1NOV94 31AUG98 14

1FEB97 30NOV98 54

1APR96 30NOV01 10

1APR95 30SEP02 18

2DEC90 31MAR03 64

1DEC96 30NOVOO 10

2NOV95 29FEB00 88

1AUG98 31OCTOO 108

INfOVDO 31MAR03 53

1DEC9B 31MAR03 2

IOECOO 31MAROB 266

1MAY96 31MAY97 2

1JUN97 28FEB99 39

Plot Date IBOCI94
Data Oate IOCISI
Project Start' IOCIIT
Project Fini"h 31MAR12

(c Pri avera Systeas. Inc

DECISION TO IMPLEMENT SELECTED ALTERNAIIVE

FUEL AND SLUDGE
4

REMOVAL COMPLETE

SNF TRANSFER TO INTERIM STORAGE COMPLETE

FACILITIES 0 & 0 COMPLETE

DECISION BASIS ACTIVITIES COMPLETE
0

PROGRAM ACTIONS COMMON FOR ALL ALTS - 0.0

CHARACTERIZE FUEL - 1.0

CHARACTERIZE SLUDGE - 1.0

PACKAGE FUEL - 2.0

PACKAGE SLUDGE - 2.0

ONGOING OPERATIONS IN K BASINS - 2.0

PREPARE FUEL FOR TRANSPORT - 3.0

DESIGN PRE-INTERIM STORAGE FACILITY - 4.0

CONSTRUCT PRE-INTERIM STORAGE FACILITY - 5.0

DISPOSE OF DEBRIS - 6,0

REMOVE RADIOACTIVE WATER - B0

DESIGN STAB/PROCESS

PRE-INTERIM STORAGE OF FUEL 10.0

TRANSPORT FUEL FROM K BASINS - 11.0

FACILITY - 12.0

CONSTRUCT STAB/PROCESS FACILITY - 13.0

STABILIZEPROCESS FUEL - 14.0

DISPOSE OF GENERATED WASTES - 15,0

0 & 0 FACILITIES - 16 0

DESIGN INTERIM STORAGE FACILITY - 17.0

CONSTRUCT INTERIM STORAGE FACILITY - 18.0

FY95 FY96 I FY97 I FY98 FY99 I FY00 I FY01 I FY02 I FY03 I FY04 | FY05 I FY06 I FY07 I FYOB FY09 I FYI0 FY11 FY12

ctrt -M ~A~L Vast

0 0,5th tstff 1 Mt tilt
K BASIN

SNF EXPEDITED REMOVAL DECISION
ALTERNATIVE 2 - SUMMARY

REVISLIN F 10/13/94
a __Cneced Arorvgd

m
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0r
£0l
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EARLY EARLY ORIG BUDGET
P8K I PBX2 START FINISH OUR COST I FY95 FY96 I FY97 J FY9B FY99 I FY00 I FYOI FY02 I FY03 I FY04 I FY05 I FY05 I FY07 FYOB FY09 FY10 IFY1 FY12

DECISION BASIS KEY DATES - 0.0
09B005 DECISION TO IMPLEMENI PREFERRED ALTERNATIVE -

OA 100 1NOV94 0 .0 0
098006 FIL ANM SLUDGE REMOVAL COMPLETE

OVA 100 30NOV00 0 .0
098004 SNF TRANSFER TO INTERIM STORAGE COMPLETE

OOA 200 31MAR03 I .0
09B000 FACILITIES 0 & D COmPI.EI

OOA 300 31MAR08 0 .0 0

OA 400 31MAR12 0 .0 098009 DECISION BASIS ACTIVITIES C0WLE

PROGRAM ACTIONS COMMON FOR ALL ALTS - 0.0

000 __ O N V94 31CT96 24 0 G OUIRMIE NTS FOR PREFERED ALTEMATIVE

09B0 W N PRDGRAtelAIC EIS AM ROD
000 310 1OC194 303)495 9 .0 ST

008 320 IJ95 303)496 12 .0 pjULJHAMEI SITE IS AM MI
GOSOIC FUEL REMOVAL INTERIM ACIITN EA

006 320 1NOV94 31MAY95 7 .0

098010 FUEL REMOVAL INTERIM ACTION EIS
005 320 INMV94 31OEC95 14 _ 0 1o

09B013 PROGRAM MGMT REG COMPLY AND PUBLIC IWNVLVEMENT
000 400 1NDV94 31MAR03 101 88.4

CHARACTERIZE FUEL - 1.0
W 01 CHARACIERIJATION OF FUEL

DIA to_ 1NOV94 30SEP97 35 13.0 . 1

CHARACTERIZE SLUDGE - 1.0
2WC097 01 CHARACIFTR AlION OF SLLDGE

Ol e 00 NOV94 30SEP97 35 50 _ ____

PACKAGE FUEL - 2.0
2WC025_02 K-ECW FUEL OVEFPACK IN-BASIN EUIPMENT DESIGN

02A 100 1FEB95 313195 6 4.5 I=
2WC030.92 K-EAST/WEST FUEL OVERPACK EOUIPMENT INSITALATION

02A 100 1AUG95 31OCT95 3 2 5 5
2NC050-02 FUEL OVERPACK DESIGN AMU SPECIFICATION

02A 200 1MAR95 30NOV95 9 .2 ITT)
2WC055 02 FUEL OVERPACKS PRWEAENT

02A 200 1DEC95 30NOV97 24 10.4 IN
2C040_02 K-EAST/WEST FUEL OVERPACK OUA

02A 300 1SEP96 30NOV96 3 _ .1
2WC060 02 K-EAST/WEST FUEL OVERPACK/LADOU T OPERATIONS

02A 400 IBEC98 30NOVOO 24 4.3
2WC06102 . FUEL CONIAINERI2ATION COMPLETE

02A 400 30NNVOO 0 .0 0
2WC020_02 PREPARE FUEL CONTAINERIZATION SAFETY ANALYSIS

02A 500 IFEB95 30APR95 3 .2 0
2WC021 02 APPROVE FUEL CONTAINERIZAIION SAFETY ANALYSIS

02A 500 IOEC9S 30APR96 5 .1

PACKAGE SLUDGE - 2.0

2WC100 02 SLUDGE CONTAINERIZATION BASIN EQUIPMENT DESIGN
028 100 1FEB95 31JAN96 2 2 6

Plot Date 13OCT94 w u eArwD"RVSONF1/39
Data gae iOC3 iB REVISION F 10/13/94
Protect Start lO193 DC , A.vlite,.flh ckBAINS 0 evisio
Project FinIsl 31MAR12 SNF EXPEDITED REMOVAL DECISION

ALTERNATIVE 2
(c) Prnsavera Systems. Inc. c ------- -

0
LF,

m

03

m

C.



EARLY EARLY ORIG BUDGET
PBK I PBK2 START F INI SH OUR COST I FY95 I FY98 } FY97 I FY9B F Y99 | FY00 | FY01 FY02 I FY03 I FY04 I FY05 | FY06 FY07 FY08 FY09 I FY10 1 FY I 1 IFY12

PACKAGE SLUDGE - 2.0

02B IN0 1Nwv9 31JAN98 15 2 5 StGSE CONTAIRIZATIWI EOUIPENT INSTALLATION

2WC120 02 SLUDGE FETFEIVAL EOUIPMENT DESIGN E SUPPLY
028 200 1MAY95 30APR96 12 10.0

028 20 0 MAY96 3APR 98 24 4,0 1 2 1 E RET EIVA L CONTAINER PROC E ENT

028 300 IFE96 30APR9B 3 .2 5  02 SLUDGE CONTAINERIZATION CAR
- WC11592 5L EGE C(NTAINERIZATION

2WC]3I_2 ajE)GE CONTAINERIZAIMIN
028 400 1DEC98 30NOV08 24 .8

2WC131.92 SLIEGE CONTAINERIZATION COMPLETE
028 400 3DEC08 30NwV0 0 .0 0

020 500 FE 95 31A U95 7C.2 02 PEPAR SLUDGE CONTAINER SAFETY ANALYSIS

0 0 99P1j2 APPROVE SLUIGE CONTAINEA SAFETY ANALYSIS
028 500 1SEP95 31JAN96 5 .i

WC1 G? V44_E TECHNICAL DEVELOPMENT 6 DESIGN MANAGEMENT
028 500 1NOV94 31OCT96 24 2.5 L...........

ONGOING OPERATIONS IN K BASINS - 2.0
0A003 02 K BASIN ONGOING OPERATIONS

02C 300 1NOV94 30NOV30 73 255.5
2WA04 02 K BASINS UPGRADE MODIFICATIONS

02C 300 1OCT95 31AUG96 11 13.1
2WA005 02 K BASINS OFF

02C 300 1OCT95 31MARM96 6 4.3 .___

PREPARE FUEL FOR TRANSPORT - 3.0
2WCT703 PREPARE FUEL & SLUDGE TRANSPORT SAFETY ANALYSIS

03A 300 1MAY9 31OCt97 38 -6

03A to0 NOV97 28EB98 4 1f
07103 APPROVE FIEL G SLUDGE TRANSPORT SAFETY ANALYSIS

2WC075 03 FUEL SLUEGE TRANSPORT CASKS AND RAIL CAR DESN
03A I00 1FEB95 31OCTM 21 3.0

2WCjO 93 FUEL C SLUDGE TRANSPORT EGUIPMENT PROCURMENT
03A 100 1NOV9 31JAN98 15 15.0

2WC085 03 FUEL E SLUDGE TRANSPORT INFRASTaUCTIE ACaUISITN
03A 200 1MAY95 30APR97 24 .0

PVCO87 03 FUEL & SLUGE TRANSPORT OR
03A 300 1MAR98 31MAR98 1 __ _1

DESIGN PRE-INTERIM STORAGE FACILITY - 4.0

240 B4_04 PRE-INTERIM STORAGE FACILITY POEL DESIGN
040 300 -1NOV94 31JUL.95 9 3.5 L.....i

040j9J 04 PREP PRELIM. PRE-INTERIM SING FACIL SHTY ANALY
040 300 1AUG95 31JAt97 12 .0

2WD192 04 APRPR PELIN. PRE-INIERIM 500 FACL SF1 ANALY
040 300 1AUG96 31JAN97 1 .4

23193 04 PREPARE FINAL POE-INTERIM 510G EAChL SHY ANALY

040 300 3FEB97 31JAN98 02 .9~ii

2? D94_04 APPROVE FINAL PRE-INTERI STRG FACIL SF1Y ANALY
040 300 1FE89B 31AUG96 7 5

2C1095 04 PRE-INTERIM STORAGE FACILITY FINAL DESIGN
040 400 1AUG95 31OCT96 15 10.0

Plot Dae 1OCT94KBAINSREVISION F 10/13/94
DATA Date"I"C"YT " K BASINS a |viiCekd Aornved

Project St te3OCT93
ALTERNATIVE 2

ldl Pri.aeaSsem n ~

C

4~.
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EARLY EARLY ORIG BUDGET
P8K1I P6K2 START FINISH OUR COST I FY95 | FY96 I FY97 I FY96 I FY99 I FY00 I FY01 | FYD2 I FY03 I FY04 1 FY05 FY06 FY07 FY06 | FY09 I FY10 FY I IFY12
CONSTRUCT PRE-INTERIM STORAGE FACILITY - 5.0

2WO200 05 PRE-INTERIK STORAGE FACILITY CONSTRIION
050 100 IFEB97 30APR98 15 52.6

050 20 litgo N~vv9 5 15 2 5_P5 PRE-INTERIN STORAGE FACILITY UM
_050 200 I.Jt.96 30NOV98 S I 5

DISPOSE OF DEBRIS - 6.0
2WF330 06 IN-BASIN CANISTERS DEBRIS CLEANUP

060 ___ 1AP96 31MAR97 12 3.4
2WF332 §6 lN OAS15 _ACKS/OTHER DEBRIS CLEANUP

060 200 1DEC98 30N01 35 5 -.5

REMOVE RADIOACTIVE WATER - 8.0
2NE340 0B X-EASI WATER CLEANUP E0UIPMENT ACQUISITIOR

060 100 1APR95 30SEP96 lB 5.6
2WF345 08 IC OASIN FEED AN) WLEFD QEFAMA)

00 200 1OCT96 30EP02 72 11.4

PRE-INTERIM STORAGE OF FUEL - 10.0

2WO208 20 PRE-INERI SG FAC CLCEITVING OPERATIONS
100 200 10EC98 30NV9 24 31. 0II

2MES/SEITG FAC CONFI ILALING OPERATIONS
10 200 1MAC9 31AR3 24 20.0 -

TRANSPORT FUEL FROM K BASINS - 11.0
2KCO65_11 FLIEL 6 SLIEDGE IRATSPORT TO PRE-INTERIN STORAGE

IIA IN0 IDEC98 30NOVOD___? ..... L _ . - -
DESIGN STAB/PROCESS FACILITY -A12,0F

2WE215_12 IIA(FMEF) PRPCESS/STAB FACILSTY PELIMINARY DESN

_120 300 1FEB98 32AP98 B 1.4

g220. 12 ITAIFEF) PROCESS/STAB FACILITY TECPRCAL AEVEL
_12 20 iMY96 30AR98 24 9.72WE225 12 PREP PREL ITA(FNEFI PROCESS/StAS FACIL SFTY ANLY

_120 300 2FE97 31JA B 12 1.0

2FE226_12 APPR PE L ITA(FHEFI PROCESS/STAB FACIE SFTY ANL.Y

220 300 1AUG9B 29B.90 7 .
120 300 iAUG8 3JLX.9 1 .92*E227 12 PREP FNL IJA{FHEFI PRMCE5S/STAB FACIL SFTY ANLY

120 00 1FE B9 7 2 4E 7A12 APP R E L ITA F EFPROC ESS/STA F CSL Y F ACI F TY AY

2WE230 12 ITAR[NEF) PF0CESS/STAB FACILITY FINAL DESIGN
120 400 IFE897 31JLLN 18 14's

2E23112 STAB/PROCESS CQNIAIER IHCO) DESIGN/PROC SPEC
220 500 1NOV97 31JAN90 3 .5

2WE232 12 STAB/PROCESS CONTAINER [NCD1 PROCLJEMENT
120 500 1FEB95 30JAN00 24 48 5 L-- IIZZ
CONSTRUCT STAB/PROCESS FACILITY - 13.0

2tE25 3 ETA [FMEFI PROCESS/STAB FACILITY CONSTRUCTION
_230 200 1AUG98 3IJANCO lB 54.5

2WE236_13 CANIST ER OfEoGGE FACILITY CONSTSUCT10N
130 200 _1AUG9B 31JANWO I8 23,8 r H-- C

2WE240_13 ITA [FFI PROCESS FACILITY W#R & OPS TEST
130 200 2FEB01 310CIGO 9 19.5 1

PloIINOCT43 REVISION F 10/13/94
Oat. a at 1OCTBA3INS
Project Start 10CI93 O i;,.fl. tKBAISa nT
Project 31 SNF EXPEDITED REMOVAL DECISION

ALTERNATIVE 2
It Priavera Systems. Inc.
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PRIMAVERA PROJECT PLANNER ALTERNATE 2, SNF EXPEDITED REMOVAL

REPORT DATE 140CT94 RUN NO. 175

15 :03

ALTERNATIVE 2 , REVISION F, 10/13/94

COST LOADING REPORT

TOTAL USAGE FOR YEAR

START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE 01OCT93 PAGE NO. 1- 1

ACT ID DESC

PROGRAM ACTIONS COMMON FOR ALL ALTS - 0.0

09B013 PROGRAM MGMT, REG COMPLY AND PUBLIC INVOLVEMENT

TOTAL 00B

FY FY FY FY FY FY FY
1995 1996 1997 1998 1999 2000 2001

88.4 9.6

88.4 9.6

10.5 10.5 10.5 10.5 10.5 10.5

10.5 10.5 10.5 10.5 10.5 10.5

CHARACTERIZE FUEL - 1.0

2WC018_01 CHARACTERIZATION OF FUEL

TOTAL 0TA

CHARACTERIZE SLUDGE - 1.0

2WC097_01 CHARACTERIZATION OF SLUDGE

TOTAL 01B

13.0 4.1 4.5 4.5

13.0 4.1 4.5 4.5

5.0 1.6 1.7 1.7

5.0 1.6 1.7 1.7

PACKAGE FUEL - 2.0

PREPARE FUEL CONTAINERIZATION SAFETY ANALYSIS
APPROVE FUEL CONTAINERIZATION SAFETY ANALYSIS
K-E&W FUEL OVERPACK IN-BASIN EQUIPMENT DESIGN
K-EAST/WEST FUEL OVERPACK EQUIPMENT INSTALLATION
K-EAST/WEST FUEL OVERPACK ORR
FUEL OVERPACK DESIGN AND SPECIFICATION
FUEL OVERPACKS PROCUREMENT
K- EAST/WEST FUEL OVERPACK/LOADOUT OPERATIONS

TOTAL 02A

0.2
0.1
4.5
2.5

0.1
0.2

10.4
4.3

0.2
0.1

4.5
1.7 0.8

0.0
0.2 0.0

4.3

22.3 6.5

0.1

5.2 0.9
1.8 2.1 0.4

5.3 5.3 0.9 1.8 2.1 0.4

PACKAGE SLUDGE - 2.0

2WC090_02 PREPARE SLUDGE CONTAINER SAFETY ANALYSIS
2WC091_02 APPROVE SLUDGE CONTAINER SAFETY ANALYSIS
2WC100_02 SLUDGE CONTAINERIZATION BASIN EQUIPMENT DESIGN
2WC110_02 SLUDGE CONTAINERIZATION EQUIPMENT INSTALLATION
2WC11502 SLUDGE CONTAINERIZATION ORR
2WC117 02 SLUDGE TECHNICAL DEVELOPMENT & DESIGN MANAGEMENT
2WC120_02 SLUDGE RETREIVAL EQUIPMENT DESIGN & SUPPLY
2WC12502 SLUDGE RETREIVAL CONTAINER PROCUREMENT
2WC130_02 SLUDGE CONTAINERIZATION

TOTAL 02B

0.2
0.1
2.6
2.5

0.2
2.6

10.0
4.0
0.8

23.0

0.2
0.0
1.7

0.1

0.9

1.2 1.3
4.2 5.8

0.8

1.8 0.7
0.2

0. 1

2.0 1.2
0.3 0.4 0.1

7.3 8.9 3.9 2.0 0.3 0.4 0.1

ONGOING OPERATIONS IN K BASINS - 2.0

K BASIN ONGOING OPERATIONS
K BASINS UPGRADE MODIFICATIONS
K BASINS ORR

25S.5 38.5 42.0 42.0 42.0 42.0 42.0

13.1
4.8

273.4 38.5TOTAL 02C

13.1
4.8

59.9 42.0 42.0 42.0 42.0 7.0

PREPARE FUEL FOR TRANSPORT - 3.0

PREPARE FUEL & SLUDGE TRANSPORT SAFETY ANALYSIS
APPROVE FUEL & SLUDGE TRANSPORT SAFETY ANALYSIS
FUEL & SLUDGE TRANSPORT CASKS AND RAIL CAR DESN
FUEL & SLUDGE TRANSPORT EQUIPMENT PROCUREMENT
FUEL & SLUDGE TRANSPORT ORR

TOTAL 03A

0.6
0.1
3.0

15.0
0.1

0.2 0.4 0.0
0.1

1.1 1.7 0.1

11.0

18.8 1.1 1.9 11.5 4.2

0-49

2WC020_02
2WC021_02
2WC025_02
2WC030_02
2WC040_02

2WCOSO-02
2WC055_02
2WC060_02

2WA003_02

2WA004 02
2WA005 02

2WC070_03
2WC071_03
2WC075_03
2WC080 03
2WC087_03

4.0

0.1
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15 03

ALTERNATIVE 2 , REVISION F, 10/13/94

COST LOADING REPORT

TOTAL USAGE FOR YEAR

START DATE 010CT93 FIN DATE 31MAR12

DATA DATE 010CT93 PAGE NO. 2- 1

ACT ID DESC

DESIGN PRE- INTERIM STORAGE FACILITY - 4.0

2WD185_04 PRE-INTERIM STORAGE FACILITY PREL DESIGN
2WD191_04 PREP PRELIM. PRE-INTERIM STRG FACIL SETY
2WD192 04 APPR PRELIM, PRE-INTERIM STRO FACIL SFTY
2WD193_04 PREPARE FINAL PRE-INTERIM STRO FACIL SFTY
2WD194_04 APPROVE FINAL PRE-INTERIM STRG FACIL SFTY
2W0195_04 PRE-INTERIM STORAGE FACILITY FINAL DESIGN

TOTAL 040

CONSTRUCT PRE-INTERIM STORAGE FACILITY - 5.0

2WD200 05 PRE-INTERIM STORAGE FACILITY CONSTRUCTION
2WD205 05 PRE-INTERIM STORAGE FACILITY ORR

TOTAL 050

ANALY

ANALY
AALY
ANALY

TOTAL

1.5

1.0
0.4
0.9
0.5

FY FY FY Fy FY pY FY
1995 1996 1997 1998 1999 2000 2001

1.5
0.2 0.8

0.1

10.0 1.3 8.0

14.3 3.0 9.0

52.6
1.5

54, 1

0.3
0.6 0.3

0.5
0.7

1.5 0.8

28.1 24.5

0.9 0.6

28.1 25.4 0.6

DISPOSE OF DEBRIS - 6.0

2WF330_06 IN-BASIN CANISTERS DEBRIS CLEANUP
2WF33206 IN BASIS RACKS/OTHER DEBRIS CLEANUP

TOTAL 060

3.4

6.6

10.0

1.7 1.7

1 7 1.7

1.8 2.2 2.2

1.8 2.2 2 2

REMOVE RADIOACTIVE WATER - 8.0

2WF340_08 K-EAST WATER CLEANUP EQUIPMENT ACQUISITION
2WF345_08 K BASIN FEED AND BLEED CLEANUP

6.6

11.4

2.2 4.4

1.9 1.9 1.9

TOTAL 080 18.0 2.2 4,4 1.9 1.9 1.9 1.9 1.9

PRE-INTERIM STORAGE OP FUEL - 10.0

2WD208_10 PRE-INTERIM STG FAC RECEIVING OPERATIONS
2WD21010 FUEL PRE-INTERIM STG FAC CONTINUING OPERATIONS

TOTAL 100

TRANSPORT FUEL FROM K BASINS - 11.0

2WC06511 FUEL & SLUDGE TRANSPORT TO PRE-INTERIM STORAGE

TOTAL 11A

DESIGN STAB/PROCESS FACILITY - 12.0

2WE215_12
2WE220 12
2WE22512
2WE226 12
2WE227 12
2WE228_12
2WE230 12
2WE231 12
2WE232_12

ITA(FMCF) PROCESS/STAB FACILITY PRELIMINARY DESN
ITA(FMEF) PROCESS/STAB FACILITY TECHNICAL DEVEL
PREP PREL ITA(FMEF) PROCESS/STAB FACIL SPTY ANLY
APPR PREL ITA(PMEF) PROCESS/STAB FACIL SFTY ANLY
PREP FUL ITA(FMEF) PROCESS/STAB FACIL SFTY ANLY
APPR FNL ITA(FMEF) PROCESS/STAB FACIL SFTY ANLY
ITA(FMEF) PROCESS/STAB FACILITY FINAL DESIGN
STAB/PROCESS CONTAINER(MCO) DESIGN/PROC SPEC
STAB/PROCESS CONTAINER(MCO) PROCUREMENT

TOTAL 120

36.0
28.0

64.0

10.0

10.0

1.3
19.7

1.0
0.4
0.9
0.5

14.8
0.5

48.6

15.0 18.0 3.0

15.0 18.0

4.2

4.2

1.3
4.1 9.9 5.7

0.7 0.3
0.4
0.2

6.6 8.2
0.5

16.2

87.7 5.4 17.1 31.6

0.8

0,1

5.0 0.6

5.0 0.8

0.4

CONSTRUCT STAB/PROCESS FACILITY - 13.0

2WE23513 ETA(FMEF) PROCESS/STAB FACILITY CONSTRUCTION
2WE236_13 CANISTER DESLUDGE FACILITY CONSTRUCTION

64 .5
23.8

7.2 43.0 14.3
2.6 15.9 5.3

D-50

1.9 1.9

10.0

13.0

24.3 8.1

25.2 8.5

-
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REPORT DATE 140CT94 RUN NO. 15

15 03

COST LOADING REPORT START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE 01OC93 PAGE NO. 3- 1

ALTERNATIVE 2 , REVISION F, 10/13/94 TOTAL USAGE FOR YEAR

FY FY FY FY FY FY FY

ACT ID DESC

CONSTRUCT STAB/PROCESS FACILITY - 13.0

2WE240_13 ITA(FMEF) PROCESS FACILITY ORR & OPS TEST

TOTAL 130

STABILIZE/PROCESS FUEL - 14.0

2WE245_14 ITA(FMEF) PROCESS/STAB FACILITY OPERATION

TOTAL 140

DISPOSE OF GENERATED WASTES - 15.0

2WF400 15 SYSTEM GENERATED WASTES DISPOSAL-CoNTAINERIZATN
2WF40S 15 SYSTEM GENERATED WASTES DISPOSAL-STAB/PROCESS

TOTAL 150

TOTAL 1995 1996 1997 1998 1999 2000 2001

19.5

107.8

63.0

63. 0

0.3
2.0

2.3

9.8 68.9

17.3 2.2

37.0 2.2

23. 9

23.9

0.1 0.2 0.0
0.8

0.1 0.2 0.8

D & D FACILITIES - 16.0

2WA006_16
2WD212_16
2WE247_16

K BASIN PREPARATION FOR D & D
PRE-INTERIM STORAGE FACILITY D & D
ITA(FMEF) PROCESS/STAB FACILITY D & D

TOTAL 160

DESIGN INTERIM STORAGE FACILITY - 17.0

2WE255_17
2WE25717
2WE258_17

INTERIM STORAGE FACILITY DESIGN
PREPARE INTERIM STORAGE FACILITY SAFETY ANALYSIS
APPROVE INTERIM STORAGE FACILITY SAFETY ANALYSIS

TOTAL 170

CONSTRUCT INTERIM STORAGE FACILITY - 18.0

2WE260_18 INTERIM STORAGE FACILITY CONSTRUCTION
2WE262_1B INTERIM STORAGE FACILITY ORR AND OPS TESTING

TOTAL 180 38.9 8.6 25.8 4.5

TRANSPORT DRY STORAGE CASKS - 19.0

2WE263_19
2WE300_19
2WE301_19
2WE305_19
2WE310_19

2WE317 19

DRY STORAGE CASK TRANSPORT TO INTERIM STORAGE
PREPARE DRY FUEL & SLUDGE TRANSPORTATION SARP
APPROVE DRY FUEL & SLUDGE TRANSPORTATION SARP
DRY FUEL & SLUDGE TRANSPORT CASKS & RAIL CAR DSN
DRY PUEL & SLUDGE TRANSPORT EQUIPMENT PROCUREMNT
DRY FUEL & SLUDGE TRANSPORT ORR

TOTAL 190

STORE FUEL IN INTERIM STORAGE FACILITY - 20.0

2WE265_20 INTERIM STORAGE FACILITY OPERATIONS DURING SHIP

2WE270 20 INTERIM STORAGE FACILITY OPERATIONS TO END

TOTAL 200

10.0

0.6
0.1
2.0
8.0
0.1

20.8

6.6

13.5

20.1

0.4 0.2
0.1

0.5 1.1 0.4
4.3

0.5 1.1 5.0 4.2

1223.0 74.0 114.5 140 7 160.0 171.0 127.7 94.0

D-51

90.0
86.0
90.0

266.0

25.0

25.0

1.0

0.7
0.4

2.1

0.4 0.6
0.4 0.3

0.4

0.9 1.2

38.7
0.2

8.6 25.8 4.3
0.2

3.7

0.1

REPORT TOTAL

2.5



WHC-EP-0830 REV 0, Vol. II

PRIMAVERA PROJECT PLANNER ALTERNATE 2, SNF EXPEDITED REMOVAL

REPORT DATE 140CT94 RUN NO. 175
15 :03

COST LOADING REPORT START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE 010CT93 PAGE NO. 1- 2

ALTERNATIVE 2 , REVISION F, 10/13/94 TOTAL USAGE FOR YEAR

FY FY FY FY FY FY FY FY
ACT ID DESC

PROGRAM ACTIONS COMMON FOR ALL ALTS - 0.0

090013 PROGRAM MGMI, REG COMPLY AND PUBLIC INVOLVEMENT

TOTAL 00B

CHARACTERIZE FUEL - 1.0

2WC018_01 CHARACTERIZATION OF FUEL

TOTAL aIA

CHARACTERIZE SLUDGE - 1.0

2WC097_01 CHARACTERIZATION OF SLUDGE

TOTAL 01B

PACKAGE FUEL -- 2.0

2WC020 02 PREPARE FUEL CONTAINERIZATION SAFETY ANALYSIS
2WC021 02 APPROVE FUEL CONTAINERIZATION SAFETY ANALYSIS
2WC02S 02 K-S&W FUEL OVERPACK IN-BASIN EQUIPMENT DESIGN
2WC030_02 K-EAST/WEST FUEL OVERPACK EQUIPMENT INSTALLATION
2WC04002 K-EAST/WEST FUEL OVERPACK ORR
2WCOSO-02 FUEL OVERPACK DESIGN AND SPECIFICATION
2WCOSS02 FUEL OVERPACKS PROCUREMENT
2WC06002 K-EAST/WEST FUEL OVERPACK/LOADOUT OPERATIONS

TOTAL 02A

PACKAGE SLUDGE - 2.0

2002 2003 2004 2005 2006 2007 2008 2009

10.5 5.3

10.5 5.3

2WC090_02
2WC091 02
2WC100 02
2WC110 02
2WC115 02
2WC117_02
2WC120 02
2WC125_02
2WC130_02

PREPARE SLUDGE CONTAINER SAFETY ANALYSIS
APPROVE SLUDGE CONTAINER SAFETY ANALYSIS
SLUDGE CONTAINERIZATION BASIN EQUIPMENT DESIGN
SLUDGE CONTAINERIZATION EQUIPMENT INSTALLATION
SLUDGE CONTAINERIZATION ORR
SLUDGE TECHNICAL DEVELOPMENT & DESIGN MANAGEMENT
SLUDGE RETREIVAL EQUIPMENT DESIGN & SUPPLY
SLUDGE RETREIVAL CONTAINER PROCUREMENT
SLUDGE CONTAINERIZATION

TOTAL 02B

ONGOING OPERATIONS IN K BASINS - 2.0

2WA003_02 K BASIN ONGOING OPERATIONS
2WA004_02 K BASINS UPGRADE MODIFICATIONS
2WAOOS 02 K BASINS ORR

TOTAL 02C

PREPARE FUEL FOR TRANSPORT - 3.0

PREPARE FUEL & SLUDGE
APPROVE FUEL & SLUDGE
FUEL & SLUDGE TRANSPORT
FUEL & SLUDGE TRANSPORT
FUEL & SLUDGE TRANSPORT

TRANSPORT SAFETY ANALYSIS
TRANSPORT SAFETY ANALYSIS

CASKS AND RAIL CAR DESN
EQUIPMENT PROCUREMENT
ORR

TOTAL 03A

D-52
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15:03

DATA DATE 01OCT93 PAGE NO. 2- 2
ALTERNATIVE 2 , REVISION F, 10/13/94 TOTAL USAGE FOR YEAR

FY FY FY FY FY FY FY FY
ACT ID DESC 2002 2003 2004 2005 2006 2007 2008 2009

DESIGN PRE-INTERIM STORAGE FACILITY - 4.0

2WD185_04 PRE-INTERIM STORAGE FACILITY PREL DESIGN
2WD19104 PREP PRELIM. PRE-INTERIM STRG FACIL SFTY ANALY
2WD192_04 APPR PRELIM. PRE-INTERIM STRG FACIL SFTY ANALY
2WD193_04 PREPARE FINAL PRE-INTERIM STRG FACIL SFTY ANALY
2WD194_04 APPROVE FINAL PRE-INTERIM STRG FACIL SFTY ANALY
2WD195_04 PRE-INTERIM STORAGE FACILITY FINAL DESIGN

TOTAL 040

CONSTRUCT PRE-INTERIM STORAGE FACILITY - 5.0

2WD200_05 PRE-INTERIM STORAGE FACILITY CONSTRUCTION
2W0205_05 PRE-INTERIM STORAGE FACILITY ORR

TOTAL 050

DISPOSE OF DEBRIS - 6.0

41WF330 06 IN-BASIN CANISTERS DEBRIS CLEANUP
2WF332_06 IN BASIS RACKS/0THER DEBRIS CLEANUP 0.4

TOTAL 060 0.4

REMOVE RADIOACTIVE WATER - 8.0

2WF340_08 K-EAST WATER CLEANUP EQUIPMENT ACQUISITION
2WF345_08 K BASIN FEED AND BLEED CLEANUP 1.9

FOTAL 080 1.9

PRE-INTERIM STORAGE OF FUEL - 10.0

2WD208 10 PRE-INTERIM STO FAC RECEIVING OPERATIONS
2WD210_10 FUEL PRE-INTERIM STG FAC CONTINUING OPERATIONS 12.0 6.0

TOTAL 100 12.0 6,0

tRANSPORT FUEL FROM K BASINS - 11.0

2WC065_1 FUEL & SLUDGE TRANSPORT TO PRE-INTERIM STORAGE

TOTAL 11A

)ESIGN STAB/PROCESS FACILITY - 12.0

21E215_12 ITA(FMEF) PROCESS/STAB FACILITY PRELIMINARY DESN
WE220_12 ITA(FMEF) PROCESS/STAB FACILITY TECHNICAL DEVEL

!4E22512 PREP PREL ITA(FMEF) PROCESS/STAB FACIL SFTY ANLY
41WE226_12 APPR PREL ITA(FMEP) PROCESS/STAB FACIL SFTY ANLY
2WE227_12 PREP FNL ITA(FMEF) PROCESS/STAB FACIL SPTY ANLY
2WE228_12 APPR FNL ITA(FMEP) PROCESS/STAB FACIL SPTY ANLY
:6WE230_12 ITA(FMEF) PROCESS/STAB FACILITY FINAL DESIGN
!WE231_12 STAB/PROCESS CONTAINER(MCO) DESIGN/PROC SPEC
2WE232_12 STAB/PROCESS CONTAINER(MCO) PROCUREMENT

TOTAL 120

ONSTRUCT STAB/PROCESS FACILITY - 13.0

2WE235_13 ETA(FMEF) PROCESS/STAB FACILITY CONSTRUCTION
!WE236_13 CANISTER DESLUDGE FACILITY CONSTRUCTION

0-53



WHC-EP-0830 REV 0, Vol. II

PRIMAVERA PROJECT PLANNER ALTERNATE 2, SNF EXPEDITED REMOVAL

REPORT DATE 140CT94 RUN NO. 175
15:03
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DATA DATE 01OCT93 PAGE NO. 3- 2

ALTERNATIVE 2 , REVISION F, 10/13/94 TOTAL USAGE FOR YEAR

FY FY FY FY FY FY FY FY

ACT ID DESC

CONSTRUCT STAB/PROCESS FACILITY - 13,0

2WE240_13 ITA(FMEF) PROCESS FACILITY ORR & OPS TEST

TOTAL 130

STABILIZC/PROCESS FUEL - 14.0

2WE245_14 ITA(FMEF) PROCESS/STAB FACILITY OPERATION

TOTAL 140

DISPOSE OF GENERATED WASTES - 15.0

2WF40_15 SYSTEM GENERATED WASTES DISPOSAL-CONTAINERIZAT
2WF405_15 SYSTEM GENERATED WASTES DISPOSAL-STAS/PROCESS

TOTAL 150

D & D FACILITIES - 16.0

2WAD06 16 K BASIN PREPARATION FOR D & D
2WD212 16 PRE-INTERIM STORAGE FACILITY D & D

2WE247_16 ITA(FMEF) PROCESS/STAB FACILITY U & D

TOTAL 160

DESIGN INTERIM STORAGE FACILITY - 17.0

2WE255 17 INTERIM STORAGE FACILITY DESIGN
2WE25717 PREPARE INTERIM STORAGE FACILITY SAFETY ANALYSIS
2WE25817 APPROVE INTERIM STORAGE FACILITY SAFETY ANALYSIS

TOTAL 170

CONSTRUCT INTERIM STORAGE FACILITY - 18.0

2WE260_18 INTERIM STORAGE FACILITY CONSTRUCTION
2WE262_16 INTERIM STORAGE FACILITY ORR AND OPS TESTING

TOTAL 180

TRANSPORT DRY STORAGE CASKS - 19.0

2002 2003 2004 2005 2006 2007 2008 2009

26,1 13.0

26.1 13.0

0.8 0.4

0.8 0.4

30.0 30.0
21.5

9.0

30.0 60.5

5.0

43.0
1860

66.U

21.5
18.0 18.0 18.0 9.0

39.5 18.0 18.0 9.0

CASK
FUEL
FUEL

SLUDGE
SLUDGE
SLUDGE

TRANSPORT TO INTERIM STORAGE
& SLUDGE TRANSPORTATION SARP
& SLUDGE TRANSPORTATION SARP
TRANSPORT CASKS & RAIL CAR DSN
TRANSPORT EQUIPMENT PROCUREGNT
TRANSPORT ORR

TOTAL 190

STORE FUEL IN INTERIM STORAGE FACILITY - 20.0

2WE26520 INTERIM STORAGE FACILITY OPERATIONS DURING SHIP
2WE270_20 INTERIM STORAGE FACILITY OPERATIONS TO END

TOTAL 200

REPORT TOTAL

2.7 1.4
0.8 1.5 1.5 1.5 1.5 1.5 1.5

2.7 2.1 1.5 1.5 1.5 1.5 1.5 15

88.5 89.4 67.5 41 0 19.5 19.5 10.5 1 5

0-54

DRY STORAGE
PREPARE DRY

APPROVE DRY
DRY FUEL &
DRY FUEL &
DRY FUEL &

4.1 2.1

4.1 2.1
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DATA DATE 01OCT93 PAGE NO. 1- 3

ALTERNATIVE 2 , REVISION F, 10/13/94 TOTAL USAGE FOR YEAR

FY FY FY

ACT ID DESC 2010 2011 2012

PROGRAM ACTIONS COMMON FOR ALL ALTS - 0.0

095013 PROGRAM MGMT, REG COMPLY AND PUBLIC INVOLVEMENT

TOTAL DOB

CHARACERIZE FUEL - 1.0

2WCD18_01 CHARACTERIZATION OF FUEL

TOTAL OXA

CHARACTERIZE SLUDGE - 1.0

2WC097_01 CHARACTERIZATION OF SLUDGE

TOTAL 019

PACKAGE FUEL - 2.0

2WC020_02 PREPARE FUEL CONTAINERIZATION SAFETY ANALYSIS
2WC021 02 APPROVE FUEL CONTAINERIZATION SAFETY ANALYSIS
2WC025 02 K-E&W FUEL OVERPACK IN-BASIN EQUIPMENT DESIGN
2WC030_02 K-EAST/WEST FUEL OVERPACK EQUIPMENT INSTALLATION
2WC040_02 K-EAST/WEST FUEL OVERPACK ORR
2WC050-02 FUEL OVERPACK DESIGN AND SPECIFICATION
2WC055_02 FUEL OVERPACKS PROCUREMENT
2WC060_02 K-EAST/WEST FUEL OVERPACK/LOADOUT OPERATIONS

TOTAL 02A

PACKAGE SLUDGE - 2.0

2WC09002 PREPARE SLUDGE CONTAINER SAFETY ANALYSIS
2WC091_02 APPROVE SLUDGE CONTAINER SAFETY ANALYSIS
2WC100_02 SLUDGE CONTAINERIZATION BASIN EQUIPMENT DESIGN
2WC110_02 SLUDGE CONTAINERIZATION EQUIPMENT INSTALLATION
2WC115_02 SLUDGE CONTAINERIZATION ORR
2WC117_02 SLUDGE TECHNICAL DEVELOPMENT & DESIGN MANAGEMENT
2WC12002 SLUDGE RETREIVAL EQUIPMENT DESIGN & SUPPLY
2WC125 02 SLUDGE RETREIVAL CONTAINER PROCUREMENT
2WC130_02 SLUDGE CONTAINERIZATION

TOTAL 028

ONGOING OPERATIONS IN K BASINS - 2.0

2WA003 02 K BASIN ONGOING OPERATIONS
2WA004 02 K BASINS UPGRADE MODIFICATIONS
2WA005 02 K BASINS ORR

TOTAL 02C

PREPARE FUEL FOR TRANSPORT - 3.0

2WC070_03 PREPARE FUEL & SLUDGE TRANSPORT SAFETY ANALYSIS
2WC071_03 APPROVE FUEL & SLUDGE TRANSPORT SAFETY ANALYSIS
2WC075_03 FUEL & SLUDGE TRANSPORT CASKS AND RAIL CAR DESN
2WC080_03 FUEL & SLUDGE TRANSPORT EQUIPMENT PROCUREMENT
2WC087_03 FUEL & SLUDGE TRANSPORT ORR

TOTAL 03A

D-55
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------------------------------------------------------------------------------------------------------------------------------------------------

FY FY FY
ACT ID DESC 2010 2011 2012

DESIGN PRE-INTERIM STORAGE FACILITY - 4.0

2WD185_04 PRE-INTERIM STORAGE FACILITY PEEL DESIGN
2WD191 04 PREP PRELIM. PRE-INTERIM STRG FACIL SFTY ANALY
2WD192 04 APPR PRELIM. PRE-INTERIM STRG FACIL SFTY ANALY
2WD193_04 PREPARE FINAL PRE-INTERIM STRO FACIL SFTY ANALY
2WD194 04 APPROVE FINAL PRE-INTERIM STRG FACIL SFTY AALY
2WD195 04 PRE-INTERIM STORAGE FACILITY FINAL DESIGN

TOTAL 040

CONSTRUCT PR--INTERIM STORAGE FACILITY - 5.0

2WD200 05 PRE-INTERIM STORAGE FACILITY CONSTRUCTION
2WD205_05 PRE-INTERIM STORAGE FACILITY ORR

TOTAL 050

DISPOSE OF DEBRIS - 6.0

2WP330_06 IN-BASIN CANISTERS DEBRIS CLEANUP
2WF332_06 IN BASIS RACKS/OTHER DEBRIS CLEANUP

TOTAL 060

REMOVE RADIOACTIVE WATER - 8.0

2WF340_08 K-EAST WATER CLEANUP EQUIPMENT ACQUISITION
2WF345 08 K BASIN FEED AND BLEED CLEANUP

TOTAL 080

PRE-INTERIM STORAGE OF FUEL - 10.0

2WD208_10 PRE-INTERIM STO FAC RECEIVING OPERATIONS
2WD210_10 FUEL PRE-INTERIM STG FAC CONTINUING OPERATIONS

TOTAL 100

TRANSPORT FUEL FROM K BASINS - 11.0

2WC065_11 FUEL & SLUDGE TRANSPORT TO PRE-INTERIM STORAGE

TOTAL IIA

DESIGN STAB/PROCESS FACILITY - 12.0

2WE215_12 ITA(FMEF) PROCESS/STAB FACILITY PRELIMINARY DESN
2WE220_12 ITA(FMEP) PROCESS/STAB FACILITY TECHNICAL DEVEL
2WE22512 PREP PREL ITA(FMEP) PROCESS/STAB FACIL SFTY ANLY
2WE22612 APPR PEEL ITA(FMEF) PROCESS/STAB FACIL SFTY ANLY
2WE227_12 PREP FIL ITA(FMEF) PROCESS/STAB FACIL SFTY ANLY
2WE22812 APPR FNL ITA(FMEP) PROCESS/STAB FACIL SFTY ANLY
2WE230_12 ITA(FMEF) PROCESS/STAB FACILITY FINAL DESIGN
2WE231_12 STAB/PROCESS CONTAINER(MCO) DESIGN/PROC SPEC
2WE232_12 STAB/PROCESS CONTAINER(MCO) PROCUREMENT

TOTAL 120

CONSTRUCT STAB/PROCESS FACILITY - 13.0

2WE23513 ETA(FMEF) PROCESS/STAB FACILITY CONSTRUCTION
2WE236_13 CANISTER DESLUDGE FACILITY CONSTRUCTION
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PRIMAVERA PROJECT PLANNER ALTERNATE 2. SNF EXPEDITED REMOVAL

REPORT DATE 140CT94 RUN NO. 175
15:03

ALTERNATIVE 2 . REVISION F, 10/13/94

COST LOADING REPORT

TOTAL USAGE FOR YEAR

START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE 010CT93 PAGE NO. 3- 3

ACT ID DESC

CONSTRUCT STAB/PROCESS FACILITY - 13.0

2WE24013 ITA(FMEF) PROCESS FACILITY ORR & OPS TEST

TOTAL 130

STABILIZE/PROCESS FUEL - 14.0

2WE24514 ITA(FMEF) PROCESS/STAB FACILITY OPERATION

TOTAL 140

DISPOSE OP GENERATED WASTES - 15.0

2WF400_15 SYSTEM GENERATED WASTES DISPOSAL-CONTAINERIZATN
2WF405 15 SYSTEM GENERATED WASTES DISPOSAL-STAB/PROCESS

TOTAL 150

D & D FACILITIES - 16.0

2WA006 16
2WD212 16
2WE247_16

FY FY FY
2010 2011 2012

K BASIN PREPARATION FOR D & D
PRE-INTERIM STORAGE FACILITY D & D
ITA(FMEF) PROCESS/STAB FACILITY D & 0

TOTAL 160

DESIGN INTERIM STORAGE FACILITY - 17.0

2WE255_17

2WE257_17
2WE258_17

INTERIM STORAGE FACILITY DESIGN
PREPARE INTERIM STORAGE FACILITY SAFETY ANALYSIS
APPROVE INTERIM STORAGE FACILITY SAFETY ANALYSIS

TOTAL 170

CONSTRUCT INTERIM STORAGE FACILITY - 18.0

2WE260_18 INTERIM STORAGE FACILITY CONSTRUCTION
2WE262_18 INTERIM STORAGE FACILITY ORR AND OPS TESTING

TOTAL 180

TRANSPORT DRY STORAGE CASKS - 19.0

2WE263_19
2WE300_19

2WE301_19

2WE305_19
2WE310_19

2WE317_19

DRY STORAGE
PREPARE DRY
APPROVE DRY

DRY FUEL & S
DRY FUEL & S
DRY FUEL & S

CASK
FUEL
FUEL

LUDGE
LODGE
LUDGE

TRANSPORT TO INTERIM STORAGE
& SLUDGE TRANSPORTATION SARP
& SLUDGE TRANSPORTATION SARP
TRANSPORT CASKS & RAIL CAR DEN
TRANSPORT EQUIPMENT PROCUREMNT
TRANSPORT ORR

TOTAL 190

STORE FUEL IN INTERIM STORAGE FACILITY - 20.0

2WE26520 INTERIM STORAGE FACILITY OPERATIONS DURING SHIP
2WE270_20 INTERIM STORAGE FACILITY OPERATIONS TO END

TOTAL 200

REPORT TOTAL

1.5 1.5 0.8

1.5 1.5 0.8

1.5 1.5 0.8
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Summary Cost Basis Information
Alternative 2 - Containerize and Store in FMEF Pool

Scenario:

Alternative 2 includes the following major activities:

- K Basin modifications and containerization in 20x34 overpacks for
both basins.

- Direct transport as overpacks are filled to pre-interim storage pool
located at FMEF.

" Wet transfer of canister from 20x34 overpacks to MCOs and direct
transfer to passivation facility.

" Conditioning facility proposed in ITA Alternative 3 located at the
FMEF.

* Direct transport from conditioning facility of passivated fuel and
sludge to interim dry storage facility located in the 200 Areas.

- Interim dry storage of passivated fuel and sludge in the 200 Areas
using the ITA vault as costed in Alternative 3.

This alternative requires a pre-interim storage facility but relocates
the fuel out of K Basins earlier, reducing K Basin expenditures (@ $42M/yr).
This alternative requires a repackaging of fuel canister from overpacks to
MCOs which results in the discard of 2500 overpacks ($10M) as radioactive
waste. Storage and passivation at FMEF also requires a second shipment of the
material in new shipping casks ($25M). Interim storage is the same for all
options except this option requires operations staffing of the storage vault
during 2 year shipping period.

Cost and Scheduling Activity Bases:

(Activity numbers are identified in parenthesis, i.e., (09B013)).

0.0 Program Actions Common for All Alternatives

Program management, regulatory compliance, and public involvement =
$10.5M/yr from SNF MYPP (Note 4). No cost estimates included for other
actions. Common for all options. (09B013)

1.0 Characterize Fuel and Sludge

Total 3 year costs = $18 M. ($13M-fuel, $5M-sludge). From prior program
planning documents and discussions with R. Omberg (Note 31). (2WC018,
2WC097)

2.0 (a) Package Fuel

1) Basin equipment design = $4.5 M (Note 13). (2WC025)
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2) Basin equipment installation = $2.5 M (Note 13). (2WC030)

3) Design specification = $0.2 M. Vendor provides container design.
(2WC050)

4) Purchase the overpacks required for both basins which is $10.4M
(Note 5). (2WC055)

5) ORR = $0.1 M. Generic K Basins ORR covers most of this and is
costed at $2.4M in sect. 2.0.c. (2WC040)

6) Fuel containerization and loadout = $4.3 M from discussions with
K Basins Operations, L. Hoffer (Note 32). Estimate 1000 shifts +
burnout costs associated with 35 rem total exposure. See Alt #1
file. (2WC0060)

7) SAR - $0.2 K (prepare) + $0.1 (approval) from K. Daschke report.
(2WC020, 2WC021)

8) SAR Approval - $0.1. (2WC021)

2.0 (b) Package Sludge

1) Sludge equip. design=$2.6M from communication with advocate.
(2WC100)

2) Sludge equipment installation = $ 2.5 M from communication with
advocate. (2WC110)

3) Sludge retrieval and containerization equipment =.$10 M from
communication with advocate. (2WC120)

4) Sludge container procurement - $ 4 M from communication with
advocate. (2WC125)

5) ORR = $0.2 M
K Basins ORR.

SAIC estimate. Most aspects covered by generic
(2WC115)

6) Containerization labor - $0.8 M from discussion with Leon Hoffer
(Note 32), K Basins Operations. (2WC130)

7) SAR = 110 K from K. Daschke report (ro
(2WC090). Approval = $0.1M (2WC091)

unded up to $0.2 M).

8) Sludge technology development = $2.6M (Note 4). (2WC117)

2.0 (c) Ongoing Operations in K Basins

1) Ongoing operations at $42M/year until processing complete. (2WA003)

2) Upgrade modification = $13.1M (Note 5 overpack sheets) and MYPP
(Note 4). (2WA004)
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3) K Basin ORR = 20 manyears @ $120K = $2.4M per K. Daschke report
(Note 17). (2WA005)

3.0 Prepare Fuel and Sludge for Transport

1) SAR = $ 0.7 M from communications with K. Daschke. (2WC070, 2WC071)

2&3) Cask and rail car design and procurement = $ 20 M from draft
advocate report (Note 13). Reduced to $18 M based on discussions
with advocate Design = 3.0 and procurement = 15.0 (15 casks and 4
railcars). (2WC075, 2WC080)

4.0 Design Pre-Interim Storage Facility

1) Preliminary design - $1.5M per WHC cost estimate from advocate
(Ruge) (Note 1) modified per KEH guidelines (Note 12). (2WD185)

2) Technology development not required for standard pool design.

3) Safety Analysis; PSAR = $1.0 (prepare) + 0.4 (approval) and FSAR =
$0.9 (prepare) + 0.5 (approval) per K. Daschke report (Note 17).
(2W0191, 192, 193, 194)

4) Final design- $10.0 M. WHC cost estimate (Note 1) for pool at FMEF
was modified to make it consistent with KEH guidelines and
contingency approach. [Final design = $5.9 M + 1.5 (contingency) +
2.6 (desludging) - 10.0]. (2WD195)

5.0 Construct Pre-Interim Storage Facility

1) Construction - $52.6M. WHC cost estimate (Note 1) modified using
KEH guidelines and 25% contingency. Added cost of $10.8 M for
desludging station in the pool. [Const - $33.4 + $8.6 + $10.8 =
$52.6] (2WD200)

2) ORR cost = $1.5 per K. Daschke report). (2W0205)

6.0 Dispose of Debris

1) Debris disposal includes removal of racks, approximately 2000 empty
canisters, and misc. scrap including lights, conduit, tools,
scaffolding, etc.= $2M for disposal in burial boxes (Note 30).

7.0 Transport Fuel to Pre-Interim Storage

NA

8.0 Remove Radioactive Water

1) KE feed and bleed activities = $1.9 M/yr to the year 2002 = $11.4 M
per discussions with advocate (Note 24). (2WF345)

2) KE cleanup equipment = $6.6M per discussions with advocate
(Note 24).
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9.0 Store Sludge

NA

10.0 Pre-Interim Storage of Fuel

1) Operating cost during receiving
higher than base operating cost

operations = $18M/yr. This is 50%
below. (2WD208)

2) Operating cost= $12M/yr. Staff cost based upon 10 people/shift
times 5 shifts for 7 day, 24 hr a day coverage, plus a 25 person day
shift including maintenance. Additional cost of consumables @ $3M.
((lOx5)+25]x$120K- $9M+3M= $12M/yr. (2WD210)

11.0 Transport of Fuel from Pre-Interim Storage

1) $ 1.4 M railroad maintenance cost + 6 FTEs/shift times 3 shifts
times 120K each - $3.5 M per year x 2yrs = $ 7.0 M + $3 M to block
off roads (per advocate discussion $3 K per shipment) = $10 M.
(2WC065)

12.0 Design Stabilization/Processing Facility

1) Preliminary Design costs= $1.3M from KEH estimate to passivate with
ITA process (Note 20a). (2WE215)

2) Technology development plus hot cell testing costs
discussion with advocate that reduced the hot cell
from $30 to $10 M = $19.7M. (2WE220)

3&4) FSAR = 0.9
(approval).
228)

(Note 5) and
testing costs

(prepare) + 0.4 (approval) and FSAR = 0.9 (prepare) + 0.5
SAR costs from K. Daschke report. (2WE225, 226, 227,

5) Design costs from KEH estimate to passivate utilizing the ITA
process with 25% contingency. Final design - $11.2M (Note 20a).
(2WE230)

6) MCO procurement specification = $0.5 M. (2WE231)

7) Cost of storage containers = $48.6 M based on KEH estimate
(Note 20a). (2WE232)

13.0 Construct Stabilization/Processing Facility

1) Construction cost - $64.5M. Construction costs from KEH estimate
passivate using ITA process. Reduced by $10.3 M because facility
in FMEF (Note 20a). (2W0200)

2) ORR costs from K. Daschke report plus OTP costs estimated by SAIC
$19.5M. Assume full operating staff during OTP. (2WD240)
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14.0 Stabilize/Process Fuel

1) Operations costs generated by SAIC evaluation of facility staffing.
150 person staffing level + 8 M for utilities and materials costs.
(150 @ 120K)+8M= $26M/yr. (2WC245)

15.0 Dispose of Generated Wastes

1) Stabilization wastes include Mark 0, I, & II canisters, overpacks,
and misc. other waste. (2WF405)

2500 overpacks compacted to 6 cubic feet
= 15,000 cubic feet @ $80/cubic foot= $1.2M

misc. + .8M
$2.OM

2) Containerization wastes = 300 K per discussion with WHC advocate.
(2WF400)

16.0 D&D of Facilities

Estimates (Note 5) for K Basins and processing facility.

1) K Basin--$30M/yr for 3 years- $90 M., (2WA006)

2) Pre-Interim Storage facility= $86 M. (2WD212)

3) Passivation facility- $90 M. (2WE247)

17.0 Design Interim Storage Facility

1) Design costs - $1M for site. Vendor Design costs included in $38.7
M construction estimate in 15.0 below. (2WE255)

2) SAR = $750K from K. Daschke report = $0.7 M. Approval = $0.4 M.
(2WE257, 258)

18.0 Interim Storage Facility Construction

1) From ITA report (Note 11) adjusted by SAIC to account for sludge
storage (+20%) and increased contingency from 15% to 50%. New
estimated cost -[$21.5M+(20%)J= $25.8+50%= $38.7M. (2WE260)

19.0 Transport Dry Storage Casks

This second transport from FMEF to 200 Area in passivation canisters is
equivalent to the cask transport for Alternative 3B from K Basin to 200
Area in MCOs.

1) SARP - $0.6 M (prepare) + 0.1 (approve) per K. Daschke report.
(2WE300, 301)

2) Cask and railcar Design = $2M modified from ITA cost estimate. (see
Alternative 3) (2WE305)
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3) Cask procurement = $8M modified from ITA cost estimate. (see
Alternative 3) (2WE310)

4) Transportation Infrastructure--none identified.

5) Transportation ORR= $.TM. Same as Section 3.0, item 4. (2WE317)

6) Cask Transport= $1O.OM. Same as Section 11.0, item 1. (2WE263)

20.0 Store Fuel in Interim Storage Facility

1) Operating cost during shipping since facility is not co-located
requires the base operating cost of $1.5M from below plus 5 FTEs/
shift times 3 shifts-$3.3M/yr. (2WE265)

2) Operating cost increased from 360 K/yr to $1.5 M/vr based on SAIC
judgement. Basis for 1.5 M is 10 FTE @ 120 K/yr + 300K in
materials, utilities, and overheads. (2WE270)
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EARLY EARLY BUOGET
START FINISH COST I I FY96 IY97 | 8 FY98 9 } FY9 } FY0 1 I FY02 I FY03 | FY04 | FY05 I FY06 I FY07 I FYV8 I FY09 I FY10 | FY11 FY12

0

211A03 30JUN03 0

I1303 30.403 0

1MAY04 30APA04 0

21U08 301*N08 0

2APR12 31MAR12 0

2OCT94 30,AIN03 91

INOV94 30SEP97 23

INOV94 30SEP97 5

IFEB95 30,*403 97

1NOV94 30SEP01 24

1NOV94 30,1)03 377

IFEB95 26FEB96 it

IAPR96 30APA04 10

IAPR95 30SEP02 28

1AUG99 3031403 10

2DEC94 31,00 35

IMAY97 30APR01 92

1AUG99 30.JN03 53

1AUG99 30.1403 I

13A03 303406 $60

IJUN95 30NOV98 2

13JN96 31101 39

1AUG99 31MAR12 29

Plot 01*e 13OCT94
Data Date ICC193
Praledt Stat loc. C
Pro Ject FlnS" JM.a"I
kIPgavr ytaAln

INOV94

DESIGN STAB/PROCESS FACILITY - 12.0

CONSTRUCT SABIPOCESS FACILITY - 13.0

STA81LIZE/PROCESS FUEL - t

DISPOSE OF GENERATED WASTES - 15.0

0 & 0 FACILITIES - 16 0

DESIGN INIERIM SIORAGE FACILITY - 17.0

CONSTRUCT INTERIM STORAGE FACILITY - 1.0

STORE FUEL IN INTERIM STORAGE FACILITY - 20 0

I FY95 I FY96 I FY97 I FY98 I FY99 I FY1O I FYI I FY02 I FY03 i FY04 I FY05 I FY06 I FY07 I FYOB I FY09 I FY10 I FYti IFY12

0 -rm 404'mb
K BASIN

SNF EXPEDITED REMOVAL DECISION
ALTERNATIVE 3 - SUMMARY

" ', " 1 REVISION E 10/13/94

31OC194
DECISION TO IMPLEMENT SELECTED ALTERNATIVE

FUEL AND SLEUGE REMOVAL COMPLETE

SW TRANSFER TO INTERIM STORAGE CDMPLETE
4

K BASINS CLEANUP COMPLETE

FACILITIES 0 & 0 COMPLETE

44DECISION BASIS ACTIVITIES COMPtEIL

PRGRAM ACTI"S COMMON FOR ALL ALTS - 0 0

CHARACTERIZE FUEL - 1 0

CHARACTERIZE SLUGE - 2.0

PACKAGE FUEL - 2.0

PACKAGE SLUGE - 2 0

ONGOING OPERATIONS IN K BASINS - 2 0

PREPARE FUEL FOR TRANSPORT - 3.0

DISPOSE OF DEBRIS - 6.0

REMOVE RADIOACTIVE WATER - 80

TRANSPORT FEL FROM K BASINS - 11.0
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EARLY EARLY ORIG BUDGET
PBK1 P8K2 START FINISH OUR COST FY95 I FiS6 FY97 V FY9B YFYSS FIOW1 ib Ii FN2IFfI~b ~O Y0IF07IF~AIF0 Y0FI~~

DECISION BASIS KEY DATES - 0.0
093005 DECISION T0 IWILEMEMIT PREFEED ALTEAI1VE

00A 100 fNOV94 0 .0 0
098005 FUEL AN SLUDGE REMOVAL COMPLETE

UA 100 3GaUm3 0 .00
098004 SF TRANSFER TO INTERIM STORAGE COMPLETE

OUA 200 3OJ40S 3 0 .00
096007 K BASIN CLEANUP COMPLETE

QUA 300 30APR04 0 0 0
09300B FACILITIES 0 G 0 COWPLETE

WfA 300 30JUNOB 0 0 0
098009 DECISION BASIS ACTIVITIES COMPLETE

00A 400 31MAR12 0 .0
PROGRAM ACTIONS COMMON FOR ALL ALTS - 0.0

10 I1V 02 DESIGN REQUIR*NTS FOR PREFERRED ALTERNATIVE
GOD IDO tNOV9A 319CTgS 12 0
008 310 1Mt94 3U,00h,95 9 0 W PROGRAMMATFIC EIS AND ROD

098018 HANORD SITE ETS AN ADD
000 320 tJUL95 30JN9E 12 0

OSBOIC FUEL REMOVAL INTERIM ACTION EA
008 320 1NOV94 31MAY95 7 .0

00d 320 NV94 31DEC95 14 a 2!!% DFUEL REIVAL INTERIM ACTION EIS

09B013 PROGRAM MGMT AEG COMPLY AND PUBLIC INVOLVEMENT
Goa 400 1NOV94 30JUNO3 104 910
CHARACTERIZE FUEL - 1.0

2WC0I8 01 CHAACTERt ATION OF FUEL
02A 00 1NGVB94 3SEP97 as 13 L
CHARACTERIZE SLUDGE - 1.0

2kC097 01 CHARACTEMFATION OF SLUDGE
0A 100 1NOV94 30SEP97 35 5 0
PACKAGE FUEL - 2.0

2wC 25_ 02A DEMO K-WEST FUEL NCO G IN-BASIN EDPT/MODS DESN
02A 300 IFE96 31OCT95 6 2 6

2WC030_P2A OEMM K-WEST FUEL OC PACK IN-FEN ECPA/ADOS INSAL
02A 100 tAUG95 3TJAN99 3 o0 a

Q2A 20 IFR95 3MT9C9 5 -02A DEMO FUEL NCO DESIGN 9 PROCUREMENT SPECIFICATION
-22WC055 02A DEMO FUEL CO PROCUPEMENT

02A 200 2FEV95 31J.96 9 2 5
2vC04O__02A DENO K-WEST FUEL NCO PACKAGI NG DAR

02A 300 tAUG96 31OCT% 13
2WCOGGD2A OEMO K--WEST FUEL NCO PACKAGING AND LOQ00UT

021 40G_ _AUw9q 3IMCT99 1 .9
2WC020_02A PREP DEMO K-WEST FUEL mca nvpK OPS SAFE ANALYSIS

02A 50() IFES95 30SEP95 ____ .3
2WC021 02A APPROVE DEMO K-WEST FUEL MCO OVPK OPS SAFE ANALY

02A 500 2NOV99 31MAR98
2WC025._02a K-EAST FUEL KOG PACK IN-SASIN EOPT/MCQ5 DESIGN

02A 900 IAUG95 31OCT95 3 _ .6n
2WC030 028 K-EAST FUEL NCO PACK [M--BSN EOPT MODS INS TL

02A 900 INOV95 30APA6 3 130

K BASIN REVISION E 10/13194
PoetSa t SNF EXPEDITED REMOVAL OECISION v nC

10 PriaveraALTERNATIVE 3

CD
al

;0
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EARLY EARLY ORIG BUDGET
PBK 1 PBK2 START FINISH OUR COST I FY95 I FY96 I FY97 I FY98 I FY99 I FY00 | FYOI FY02 I FY03 [ FY04 I FY05 i FY06 i FY07 I FY08 I FY09-1 FY10 I FY11 IFY12
PACKAGE FUEL - 2.0

02A N FEB 30APO 3040321 K-EAST FUEL MCO PACKAGING GAS
024 90 FE0 EMAIN FUEL NCO PROCUREMENT

02& 900 IFEBOO 30APROI 11 45.3
0Cf2A N 02B 3FIN FUEL MCO PACKAGING AND LADQJT

024 900 1MAY01 30JUN103 25 17.5

PACKAGE SLUDGE - 2.0
2wC104 02 SLUDGE IN-BASIN EDUIPMENT DESIGN

02B 100 1FEB95 31JAN% 12 2. 6
M110 02 SLUEGE IN-BASIN EOUIPMENT INSTALLATION & PROCMT

020 100 IMAY96 31JU,97 15 2.5 F_

026 200 MAY95 30AP96 t2 lo0C 2 SLUDGE ETEIVAL EUIPMENT DESIGN S SUPPLY

20C125 02 SLUDGE ETREIVAL CONTAINER FABRICATION
028 200 INWV95 3IMCT97 24 4.0

2WC115_02 SLUDGE CONAINERIZATION ORR
028 300 1FEB08 30APR09 3 .2

0 0l30_02 SLUDGE MCO CONTAINERIZATION
02B 400 1MAY01 30SEP01 5 9.6 -

2WC131 02 SLLUGE CONTA[NERIZAT[ON COMPLETE
028 400 1OCT01 30SEP01 0 .0 0

5 F 3002 PREPARE SLUDGE CONTAINERIZATION OPS SAFE ANALYS
026 500 iFEB95 31AUG95 7 2 L..

2.C09J 02 SLUDGE CONTAINER SAFETY ANALYSIS & APPROVAL
02B 500 1FEB95 31JAN97 12 .

2WC117 02 SLGE TECHNICAL DEVELOPMENT & DESIGN MANAGEMENT
028 500 tNOV94 31CT96 24 2.6 -

ONGOING OPERATIONS IN K BASINS - 2.0
2WA003 02 K BASIN ONGO[NG OPERATIONS

02C 100 INOV94 30JUNO3 lDA 364.0
2WA004 02 9 BASINS LGRAOE MODIFICATIONS

02C 100 1OCT95 31AUG96 1 I3.1
2WA005 02 K BASINS OR

02C 300 1OCT95 31MAR95 .0

PREPARE FUEL FOR TRANSPORT - 3.0
2WC070 03 PREPARE FUEL & SLUDGE TRANSPORTATION SARP

03A 100 IFEB95 3t. 196 ]I. 6 L J
PWC071.03 APPROVE FUEL S SLUDGE TRANSPORTATION SAWP

03A 100 1NOV96 28FEB97 4 . 0
2WC075 03 FUEL & SLUDGE TRANSPORT CASKS AND RAIL CAR DESN

03A 100 1FEB95 31OCT96 21 2.0
2w0080 03 FUEL & SLUDGE TRANSPORT EOUIPMENT PROCUREMENT

034 t00 1NOV96 31JAN98 15 .0
2WC085 03 FLEL & SLUDGE SHIPPING INFRASTRUCTURE ACQUISITN

034 200 1MAY95 30APR97 24 .0 -

20C0B7. 03 FUEL & SLUDGE TRANSPORT ORW
03A 300 1FEB98 26FEB98 I I

DISPOSE OF DEBRIS - 6.0
2WF330 06 IN-BASIN CANISTERS DEBRIS CLEANUP

060 100 1APR96 31MAR97 12 3.4
2WF33 8 06 IN-BASIN RACKS/OTHER DEBRIS CLEANJP

060 200 1MAYt1 30APR04 36 5.6

Plot Data 13OCT94 Htt .... .. REVISION E 0/13/'
Data Date 1OCT93 ; K BASINS
Project Start 1OCT93 V fl A r
Project Finisr 31MAR12 SNF EXPEDITED REMOVAL DECISION

ALTERNATIVE 3(cl Primavera Systes., Inc.
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EARLY EARLY ORIG BUDGET
PAKI PBK2 START FINISH OUR COST i FY95 J FY96 I FY97 I FY98 [ FY99 I FY00 I FY01 I FY02 FY03 I FY04 I FY05 I FY06 I FY07 I FYOB Y09 I FY10 | FY11 FY12

REMOVE RADIOACTIVE WATER - 8.0
2-WsF340 08 K-EAST WATER CLEAMP EOUIPMENT ACQUISITION

080 100 IAPR95 30SEP96 to 6.6
2WF345 08 K-EAST BASIN WATER FEfE AND CLEANUW

080 200 1OCT96 30SEP02 72 1I.4

TRANSPORT FUEL FROM K BASINS - 11.0

I 00 1 AU99 31OCT99 3 6 C05IIA DEMO FUEL 9 SLUDGE SHIPPING TO ITA FACILITY

3WCO950 MY REMAIN FUEL & SLUDGE SHIPPING TO ITA FACILITY
lix 9m0 ImAval 30J%3143 26 9.4

DESIGN STAB/PROCESS FACILITY - 12.0
2DP 1512A ITA fEWI DEMO FACILITY PRELIMINARY DESIGN

120 500 2DEC94 31MAY95 5 1.4 L-
ZWEo22 k ITAINEWI FACILITY IECHNICAL DEVELOPMENT

120 200 JFE995 31JAN97 24 19. 7
2WE225 12A PREPARE ITAINEW FACILITY PREL. SAFETY ANALYSIS

120 300 INOV95 31OCT96 12 1.0
2WE22612A APPROVE [TA(NEW) FACILITY PREL. SAFETY ANALYSIS

120 300 1NOV95 30APR97 B .A

2bE227 12A PREPARE ITA (WI FACILITY FINAL SAFETY ANALYSIS
120 300 _ MAY97 30APR98 12 9

2WE228 12A APPROVE ITA (PN)I FACILITY FINAL SAFETY ANALYSIS
120 300 2MAY98 30NOV98 7 5 -

2WE230 \2A DEMO 11A2E'wI FACILITY FINAL DESIGN
220 400 INOV95 30APR97 18 7 5

2WE233_12 DEMO ITA NEWI OPS PERFORMANCE EVALUATION
120 600 1NOV99 3IJANO 3 6

1E225128 ITA NEWI FACILITY SAFETY CDNFIRMATION
2_20 900 1NOV99 31JAN01 3 . L

20 900 FE B0 31JULOO 6 29 30 128 REMAIN I TA INEWl FACILITY FINAL DESIGN

CONSTRUCT STAB/PROCESS FACILITY - 13.0
2WE235 t3k DEMO ITA (NEWI FACILITY CONSTRUCTION

130 200 1MAY97 31OCT98 2 51 0
2WE240 13A DEMO lTA [NEW) £ INTERIM SIRAGE OR- & OPS TEST

130 200 1NOV98 31JUL99 9 12.0
2WE235_238 REMAIN ITA INEWI FACILITY CONSTRUCTION

130 900 1AUGOO 31JAN01 6 23.8 5
2WE240_238 REMAIN ITA NEWl FACILITY MR & OPS TEST

230 900 IFEB01 30APR01 3 5.0 0
STABILIZE/PROCESS FUEL - 14.0

2WE245_4A DEMO ITAWNEAI FACILITY OPERATION
140 200 IAUG99 31OCT99 3 5 a

2WE246 14C DEMO EVALUATION PERID ITA(NEWJ FACILIITY OPS
140 E00 1NOV99 30APR0t 18 15 0

2WE245 148 REMAIN ITA *NWW FACILITY OPERATION
240 900 IMAY01 30JUN03 25 43 0

DISPOSE OF GENERATED WASTES - 15.0
2WF400 15 SYSTEM GENERATED WASTES OISPOSAL-CONTAINERIZATN

150 200 1AUG99 30JUN03 47 .0

2WF405 I5 SYSTEM GENERATED WASTES DESPOSAL-STAd/PROCESS
150 200 1AUG99 30JUN03 4 .a

Plot Date 13OCT94 .t ...... Eui, 01t1 a 3 REVISION E 10/13/94
Data Date 2OCT93 Om.IlM mFI K BASINS RI 1 0/T3/r4
Project Start 2OCT93
Project Fo~sn 3 All12 SNF EXPEDITED REMOVAL DECISION

ALTERNATIVE 3
i Primavera Systees. Inc. -

03
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WHC-EP-0830 REV 0, Vol. II

PRIMAVERA PROJECT PLANNER ALTERNATE 3, SNF EXPEDITED REMOVAL

REPORT DATE 140CT94 RUN NO. 279
15.03

ALTERNATIVE 3 , REVISION E. 10/13/94

COST LOADING REPORT START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE 01OCT93 PAGE NO. 1- 1
TOTAL USAGE FOR YEAR

FY FY FY FY FY FY FY

ACT ID DESC

PROGRAM ACTIONS COMMON FOR ALL ALTS - 0.0

099013 PROGRAM MGMT, REG COMPLY AND PUBLIC INVOLVEMENT

TOTAL 00B

CHARACTERIZE FUEL - 1.0

2WCO1_01 CHARACTERIZATION OF FUEL

TOTAL DlA

CHARACTERIZE SLUDGE - 1.0

2WC097_01 CHARACTERIZATION OF SLUDGE

TOTAL 01

TOTAL 1995 1996 1997 1998

91.0 9.6 10.5 10.5

91.0 9.6 10.5 10.5

13.0 4.1 4.5 4.5

13.0 4.1 4.5 4.5

5.0 1.6 1.7 1.7

5.0 1.6 1.7 1.7

1999 2000 2001

10.5 10.5 10.5 10.5

10.5 10.5 10.5 10.5

PACKAGE FUEL - 2,0

PREP DEMO K-WEST FUEL NCO OVPK OPS SAFE ANALYSIS
APPROVE DEMO K-WEST FUEL MCO OVPK OPS SAFE ANALY
DEMO K-WEST FUEL MCO PKG IN-BASIN SQPT/MODS DES
K-EAST FUEL MCO PACK IN-BASIN EOPT/MODS DESIGN
DEMO K-WEST FUEL MCO PACK IN-BSN EQPT/MODS INSTL
K-EAST FUEL MCO PACK IN-BSN EQPT MODS INSTL
DEMO K-WEST FUEL MCO PACKAGING ORR
K-EAST FUEL MCO PACKAGING ORR
DEMO FUEL MCO DESIGN & PROCUREMENT SPECIFICATION
DEMO FUEL MCO PROCUREMENT
REMAIN FUEL MCO PROCUREMENT
DEMO K-WEST FUEL MCO PACKAGING AND LOADOUT
REMAIN FUEL MCO PACKAGING AND LOADOUT

0.3
0.1
2.6
2.6

10.8
13.0

0.1

0.3
2.5

46.3
0.9

17.6

TOTAL 02A 97.1 8.5 23.8

0.3

2.6
1.7
3.6

0.1

0.9
7.2

13.0
0.1 0.0

0.3 0.0
2.5

24.7

0.6 0.3

0.0 0.6

PACKAGE SLUDGE - 2.0

2WC090_02 PREPARE SLUDGE CONTAINERIZATION OPS SAFE ANALYS

SLUDGE
SLUDGE
SLUDGE
SLUDGE
SLUDGE
SLUDGE
SLUDGE
SLUDGE

CONTAINER SAFETY ANALYSIS & APPROVAL
IN-BASIN EQUIPMENT DESIGN
IN-BASIN EQUIPMENT INSTALLATION & PROCMT
CONTAINERIZATION ORR
TECHNICAL DEVELOPMENT & DESIGN MANAGEMENT
RETREIVAL EQUIPMENT DESIGN & SUPPLY
RETREIVAL CONTAINER FABRICATION
MCO CONTAINERIZATION

TOTAL 029

ONGOING OPERATIONS IN K BASINS - 2.0

2WA003_02 K BASIN ONGOING OPERATIONS
2WA004_02 K BASINS UPGRADE MODIFICATIONS

0.2
0.1
2.6
2.5
0.2
2.6

10.0
4.0
1.6

23.8

0.2
0.1

1.7 0.9
0.8

.1.2 1.3
4.2 5.8

1.8

0.0

1.7
0.2

0.1

2.0 0.2

1.6

0.2 1.67.3 10.7 3.8 0.2

364.0 38.5 42.0 42.0 42.0 42.0 42.0 42.0
13.1 13.1

TOTAL 02C 377.1 38.5 55.1 42.0 42.0 42.0 42.0 42.0

PREPARE FUEL FOR TRANSPORT - 3.0

PREPARE FUEL & SLUDGE TRANSPORTATION SARP
APPROVE FUEL & SLUDGE TRANSPORTATION SARP
FUEL & SLUDGE TRANSPORT CASKS AND RAIL CAR DESN
FUEL & SLUDGE TRANSPORT EQUIPMENT PROCUREMENT

0.6
0.1
2.0
8 -0

0.3 0.3
- 0.1
0.8 1.1 0.1

5.9

D-70

2WC020_02A
2WC021_02A
2WC025_02A
2WC025 02B
2WC030_02A
2WC030 02B
2WC040_02A

2WC040 02B
2WCOSO-02A
2WCOSS_02A
2WCOSS_028
2WC060 02A
2WC060_02B

21.6

3.4

25.0 25.0

2.1
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PRIMAVERA PROJECT PLA7NER ALTERNATE 3, SNE EXPEDITED REMOVAL

REPORT DATE 140CT94 RUN NO. 279
15 03

COST LOADING REPORT START DATE 010CT93 FIN DATE 31MAR12

DATA DATE 01OCT93 PAGE NO. 2- 1
ALTERNATIVE 3 , REVISION E, 10/13/94 TOTAL USAGE FOR YEAR

FY FY FY FY FY FY FY
ACT ID DESC

PREPARE FUEL FOR TRANSPORT - 3.0

2WC087_03 FUEL & SLUDGE TRANSPORT ORR

TOTAL 03A

TOTAL 1995 1996 1997 1998 1999 2000 2001

0.1 0,1

10.8 1.0 1,5 6.1 2.2

DISPOSE OF DEBRIS - 6.0

2WF330 06 IN-BASIN CANISTERS DEBRIS CLEANUP
2WF332_06 IN-BASIN RACKS/OTHER DEBRIS CLEANUP

TOTAL 060

REMOVE RADIOACTIVE WATER - 8.0

2WF340 08 K-EAST WATER CLEANUP EQUIPMENT ACQUISITION
2WF345_08 K-EAST BASIN WATER FEED AND CLEANUP

TOTAL 080

TRANSPORT FUEL FROM K BASINS - 11.0

2WC06S11A DEMO FUEL & SLUDGE SHIPPING TO ITA FACILITY
2WC065_11B REMAIN FUEL & SLUDGE SHIPPING TO ITA FACILITY

TOTAL 11A

DESIGN STAB/PROCESS FACILITY - 12.0

2WE21512A
2WE220_12A
2WE225 12A
2WE225 12B
2WE226 12A
2WE227 12A
2WE228_12A
2WE230_12A
2WE230_12B
2WE233 12

ITA(NEW) DEMO FACILITY PRELIMINARY DESIGN
ITA(NEW) FACILITY TECHNICAL DEVELOPMENT
PREPARE ITA(NEW) FACILITY PREL. SAFETY ANALYSIS
ITA(NEW) FACILITY SAFETY CONFIRMATION
APPROVE ITA(NEW) FACILITY PREL. SAFETY ANALYSIS
PREPARE ITA(NEW) FACILITY PINAL SAFETY ANALYSIS
APPROVE ITA{NEW} FACILITY FINAL SAFETY ANALYSIS
DEMO ITA(NEW) FACILITY FINAL DESIGN
REMAIN ITA(NEW) FACILITY FINAL DESIGN
DEMO ITA(NEW) OPS PERFORMANCE EVALUATION

TOTAL 120

6.6
11.4

18.0

0.6
9.4

10.0

1.4
19.7

1.0
0.6
0.4
0.9
0.5
7.5
1.9
0.6

34.5

2.2 4.4

1.9 1.9 1.9 1.9

2.2 4.4 1.9 1.9 1.9 1.9

0.4 0.2
1.8

0.4 0.2 1.8

1.4
6.6 9.9 3.3

0.9 0.1

0.4

0.4 0.5
0.4

4.6 2.9
0.1

8.0 15.4 7.1 0.9 0.1

1.9

0.6

3.1

CONSTRUCT STAB/PROCESS FACILITY - 13.0

2WE23513A DEMO ITA(NEW) FACILITY CONSTRUCTION
2WE235_13B REMAIN ITA(CEW) FACILITY CONSTRUCTION
2WE240_13A DEMO ITA(NEW) & INTERIM STORAGE ORR & OPS TEST
2WE240_13B REMAIN ITA(NEW) FACILITY ORR & OPS TEST

TOTAL 130

51.0
23. B
12.0

5.0

91.8

14.2 34.0 2.8

14.2

7.9 15.9
12 .0

5.0

34.0 14.8 7.9 20.9

STABILIZE/PROCESS FUEL - 14.0

2WE245_14A DEMO ITA(NEW) FACILITY OPERATION
2WE245_14B REMAIN ITA(NEW) FACILITY OPERATION
2WE246 14C DEMO EVALUATION PERIOD ITA(NEW) FACILIITY OPS

TOTAL 140

S.0
43.0
15.0

63.0

3.3 1.7
8.3

9.2 5.8

3.3 10.8 14.1

0.0 0.2 0.2

DISPOSE OF GENERATED WASTES - 15.0

2WF40515 SYSTEM GENERATED WASTES DISPOSAL-STAB/PROCESS 0.8

D-71

3.4
6.6

1 7 1.7

1.7 1.2

0.9

0.9
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PRIMAVERA PROJECT PLANNER ALTERNATE 3, SNF EXPEDITED REMOVAL

REPORT DATE 140CT94 RUN NO. 279

1s :3

COST LOADING REPORT START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE 01OCT93 PAGE NO. 3- 1

ALTERNATIVE 3 , REVISION E, 10/13/94 TOTAL USAGE FOR YEAR

FY FY FY FY FY FY FY

ACT ID DESC

DISPOSE OF GENERATED WASTES - 15.0

TOTAL 150

D & D FACILITIES - 16.0

2WA00616 K BASIN PREPARATION FOR D & D
2WE247_16 PROCESS/STAB FACILITY CLEANOUT & D&D

TOTAL 160

DESIGN INTERIM STORAGE FACILITY - 17.0

2WE255_17 INTERIM STORAGE FACILITY DESIGN
2WE25717 PREPARE INTERIM STORAGE VAULT SAFETY ANALYSIS
2WE258 17 APPROVE INTERIM STORAGE VAULT SAFETY ANALYSIS

TOTAL 170

1995 1996 1997 1998 1999 2000 2001

0.8 0.0 0.2 0.2

90.0
90. 0

180.0

1.0
0.7
0.4

0.3 0.7
0.3 0.3

0,2 0.2

2.1 0.7 1.0

CONSTRUCT INTERIM STORAGE FACILITY - 18.0

2WE260_ISA DEMO INTERIM STORAGE VAULT CONSTRUCTION
2WE260 188 REMAIN INTERIM STORAGE VAULT DESIGN/CONSTRUCTION
2WE262 18A DEMO INTERIM STORAGE FAC OPS TESTING AND ORR

TOTAL 180

STORE FUEL IN INTERIM STORAGE FACILITY - 20.0

2WE265 20 INTERIM STORAGE FACILITY OPERATIONS DURING SHIP
2WE270_20 INTERIM STORAGE FACILITY OPERATIONS TO END

TOTAL 200

19.3
19.4

0.2

38.9

6.3
13.1

19.4

12.9 6.4
3.2 16.2

0.2

12.9 6.4 0.2 3.2 16.2

0.3 1.6 1.6

0.3 1.6 1.6

1086.3 81.5 143.1 99.8 91.9 74,4 106.7 136.7

0-72

REPORT TOTAL
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PRIMAVERA PROJECT PLANNER ALTERNATE 3. SNF EXPEDITED REMOVAL

REPORT DATE 140CT94 RUN NO. 279 COST LOADING REPORT START DATE 01OCT93 FIN DATE 31MAR12
15:03

DATA DATE 01OCT93 PAGE NO. 1- 2

ALTERNATIVE 3 , REVISION E. 10/13/94 TOTAL USAGE FOR YEAR

FY FY FY FY FY FY FY Fy
ACT ID DESC 2002 2003 2004 2005 2006 2007 2008 2009

PROGRAM ACTIONS COMMON FOR ALL ALTS - 0.0

09B013 PROGRAM MGMT, REG COMPLY AND PUBLIC INVOLVEMENT 10.5 7.9

TOTAL 008 10.5 7.9

CHARACTERIZE FUEL - 1.0

2wc018_01 CHARACTERIZATION OF FUEL

TOTAL 01A

CHARACTERIZE SLUDGE - 1.0

2WC097_01 CHARACTERIZATION OF SLUDGE

TOTAL 01B

PACKAGE FUEL - 2.0

2WC020_02A PREP DEMO K-WEST FUEL MCO OVPK OPS SAFE ANALYSIS
2wc02102A APPROVE DEMO K-WEST FUEL MCO OVPK OPS SAFE ANALY

2WC025_02A DEMO K-WEST FUEL MCO PKG IN-BASIN EQPT/MODS DESN
2WC025_02B K-EAST FUEL MCO PACK IN-BASIN EQPT/MODS DESIGN
2WC030_02A DEMO K-WEST FUEL MCO PACK IN-BSN EQPT/MODS INSTL
2WC030_028 K-EAST FUEL MOO PACK IN-BSN EQPT MODS INSTL
2WC040_02A DEMO K-WEST FUEL MCO PACKAGING ORR
2WC040_02B K-EAST FUEL MCO PACKAGING ORR
2WC050-02A DEMO FUEL MCO DESIGN & PROCUREMENT SPECIFICATION
2WC055_02A DEMO FUEL MCO PROCUREMENT

2WC055_02B REMAIN FUEL MCO PROCUREMENT

2WC060_02A DEMO K-WEST FUEL MCO PACKAGING AND LOADOUT
2WC060 02B REMAIN FUEL MOO PACKAGING AND LOADOUT 8.1 6.1

TOTAL 02A 8.1 6.1

PACKAGE SLUDGE - 2.0

2WC090_02 PREPARE SLUDGE CONTAINERIZATION OPS SAFE ANALYS

2WC09102 SLUDGE CONTAINER SAFETY ANALYSIS & APPROVAL
2WC100 02 SLUDGE IN-BASIN EQUIPMENT DESIGN
2WCI0O02 SLUDGE IN-BASIN EQUIPMENT INSTALLATION & PROC!MT
2WC115_02 SLUDGE CONTAINERIZATION ORR
2WC117_02 SLUDGE TECHNICAL DEVELOPMENT & DESIGN MANAGEMENT
2WC120_02 SLUDGE RETREIVAL EQUIPMENT DESIGN & SUPPLY
2WC125_02 SLUDGE RETREIVAL CONTAINER FABRICATION
2WC130_02 SLUDGE MCO CONTAINERIZATION

TOTAL 02B

ONGOING OPERATIONS IN K BASINS - 2.0

2WA003 02 K BASIN ONGOING OPERATIONS 42.0 31.5
2WA004_02 K BASINS UPGRADE MODIFICATIONS

TOTAL 02C 42.0 31.5

PREPARE FUEL FOR TRANSPORT - 3.0

2WC07003 PREPARE FUEL & SLUDGE TRANSPORTATION SARP
2WC01 03 APPROVE FUEL & SLUDGE TRANSPORTATION SARP
2WC075_03 FUEL & SLUDGE TRANSPORT CASKS AND RAIL CAR DESN
2WCO0 03 FUEL & SLUDGE TRANSPORT EQUIPMENT PROCUREMENT

D-73
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PRIMAVERA PROJECT PLANNER

REPORT DATE 140CT94 RUN NO. 279
1503

ALTERNATIVE 3 , REVISION E, 10/13/94

COST LOADING REPORT

ALTERNATE 3, SNP EXPEDITED REMOVAL

START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE 01OCT93 PAGE NO. 2- 2

PY FY FY py FY FY FY FY
2002 2003 2004 2005 2006 2007 2008 2009ACT ID DESC

PREPARE FUEL FOR TRANSPORT - 3.0

2WC087_03 FUEL & SLUDGE TRANSPORT ORR

TOTAL 03A

DISPOSE OF DEBRIS - 6.0

2WF330_06 IN-BASIN CANISTERS DEBRIS CLEANUP
2WF332 06 IN-BASIN RACKS/OTHER DEBRIS CLEANUP

TOTAL 060

REMOVE RADIOACTIVE WATER - 8.0

2WP340 08 K-EAST WATER CLEANUP EQUIPMENT ACQUISITION
2WF345_08 K-EAST BASIN WATER FEED AND CLEANUP

TOTAL 080

TRANSPORT FUEL FROM K BASINS - 11.0

2WC0651_lA DEMO FUEL & SLUDGE SHIPPING TO ITA FACILITY
2WC065_119 REMAIN FUEL & SLUDGE SHIPPING TO ITA FACILITY

TOTAL IIA

2.2 2.2 1.3

2.2 2.2 1.3

1.9

1.9

4.3 3.3

4.3 3.3

DESIGN STAB/PROCESS FACILITY - 12.0

2WE215_12A
2WE220_12A
2WE22512A
2WE225_12B
2WE22612A
2WE227_12A
2WE229 12A
2WE230_12A
2WE230_129
2WE233_12

ITA(NEW)
ITANEW)
PREPARE
ITA (NEW)
APPROVE
PREPARE
APPROVE

DEMO FACILITY PRELIMINARY DESIGN
FACILITY TECHNICAL DEVELOPMENT

ITA(NEW) FACILITY PREL. SAFETY ANALYSIS
PACILITY SAFETY CONFIRMATION

ITA(NEW) FACILITY PREL. SAFETY ANALYSIS
ITA(NEW) FACILITY FINAL SAFETY ANALYSIS
ITA(NEW) FACILITY FINAL SAFETY ANALYSIS

DEMO ITA(NEW) FACILITY FINAL DESIGN
REMAIN ITA(NEW) FACILITY FINAL DESIGN
DEMO ITA(NEW) OPS PERFORMANCE EVALUATION

TOTAL 120

CONSTRUCT STAB/PROCESS FACILITY - 13.0

2WE235_13A DEMO ITA(NEW) FACILITY CONSTRUCTION
2WE235 13B REMAIN ITA(NEW) FACILITY CONSTRUCTION
2WE24013A DEMO ITA(NEW) & INTERIM STORAGE ORR & OPS TEST
2WE240 138 REMAIN ITA(NEW) FACILITY ORR & OPS TEST

TOTAL 130

STABILIZE/PROCESS FUEL - 14.0

2WE245_14A DEMO ITA(NEW) FACILITY OPERATION
2WE245_14B REMAIN ITA(NEW) FACILITY OPERATION
2WE24614C DEMO EVALUATION PERIOD ITA(NEW) FACILIITY OPS

TOTAL 140

DISPOSE OF GENERATED WASTES - 15.0

2WF40515 SYSTEM GENERATED WASTES DISPOSAL-STAB/PROCESS

19.8 14.9

19.8 14.9

0.2 0.2

D-74
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PRIMAVERA PROJECT PLANNER

REPORT DATE 14OCT94 RUN NO. 279
15:03

ALTERNATIVE 3 , REVISION R. 10/13/94

COST LOADING REPORT

TOTAL USAGE FOR YEAR

ALTERNATE 3, SNF EXPEDITED REMOVAL

START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE 010CT93 PAGE NO. 3- 2

ACT ID DESC

DISPOSE OF GENERATED WASTES - 15.0

FY FY FY FY FY FY FY FY
2002 2003 2004 2005 2006 2007 2008 2009

0.2 0.2

0 & D FACILITIES - 16.0

2WA006_16 K BASIN PREPARATION FOR D & D
2WE247_16 PROCESS/STAB FACILITY CLEANOUT & D&D

TOTAL 160

DESIGN INTERIM STORAGE FACILITY - 17.0

2WE255_17

2WE257_17
2WE258_17

INTERIM STORAGE FACILITY DESIGN
PREPARE INTERIM STORAGE VAULT SAFETY ANALYSIS
APPROVE INTERIM STORAGE VAULT SAFETY ANALYSIS

TOTAL 170

CONSTRUCT ISTERIM STORAGE FACILITY - 18.0

2WE260_18A DEMO INTERIM STORAGE VAULT CONSTRUCTION
2WE260 18B REMAIN INTERIM STORAGE VAULT DESIGN/CONSTRUCTION
2WE262_ISA DEMO INTERIM STORAGE FAC OPS TESTING AND ORR

TOTAL 180

STORE FUEL IN INTERIM STORAGE FACILITY - 20.0

2WE265_20 INTERIM STORAGE FACILITY OPERATIONS DURING SHIP
2WE270_20 INTERIM STORAGE FACILITY OPERATIONS TO END

TOTAL 200

REPORT TOTAL

1.6 1.2
0.4

1.6 1.6

1.5 1.5 1.5 1.5 1.5 1.5

1.5 1.5 1.5 1.5 1.5 1.5

90.7 72,0 33.3 49.5 49.5 37.0 15.0 1.5

v

12.5
4.5 18 .0

4,5 30 5

30A0
18.0

40.0

30,0

49 .0

17.5

1S.S

13.5

13.S

D-75
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PRIMAVERA PROJECT PLANNER ALTERNATE 3, SNF EXPEDITED REMOVAL

REPORT DATE 140CT94 RUN NO. 279 COST LOADING REPORT START DATE 01OCT93 FIN DATE 31MAR12

15 03
DATA DATE 01OCT93 PAGE NO. 1- 3

ALTERNATIVE 3 , REVISION E, 10/13/94 TOTAL USAGE FOR YEAR

FY FY FY

ACT ID DESC 2010 2011 2012

PROGRAM ACTIONS COtMON FOR ALL ALTS - 0.0

09B013 PROGRAM MIMT, REG COMPLY AND PUBLIC INVOLVEMENT

TOTAL 008

CHARACTERIZE FUEL - 1.0

2WC010_01 CHARACTERIZATION OF FUEL

TOTAL OlA

CHARACTERIZE SLUDGE - 1.0

2WC09701 CHARACTERIZATION OF SLUDGE

TOTAL 018

PACKAGE FUEL - 2.0

2WC020 02A PREP DEMO K-WEST FUEL MCO OVPK OPS SAFE ANALYSIS

2WC021_02A APPROVE DEMO K-WEST FUEL MCO OVPK OPS SAFE ANALY

2WC025_02A DEMO K-WEST FUEL MCO PKG IN-BASIN EQPT/MODS DESN
2WC025_028 K-EAST FUEL MCO PACK IN-BASIN EOPT/MODS DESIGN
2WC030 02A DEMO K-WEST FUEL MCO PACK IN-BSN EQPT/MODS INSTL
2WC030_02B K-EAST FUEL MCD PACK IN-BSN EQPT MOS INSTL
2WC040_02A DEMO K-WEST FUEL MCO PACKAGING ORR
2WC040_02B K-EAST FUEL MCO PACKAGING ORR
2WCOSO-02A DEMO FEEL MCO DESIGN & PROCUREMENT SPECIFICATION
2WC05502A DEMO FUEL MCO PROCUREMENT

2WC055_02B REMAIN FUEL MCO PROCUREMENT

2WC060_02A DEMO K-WEST FUEL MCO PACKAGING AND LOADOUT
2WC060_02B REMAIN FUEL MCO PACKAGING AND LOADOUT

TOTAL 02A

PACKAGE SLUDGE - 2.0

2WC090_02 PREPARE SLUDGE CONTAINERIZATION OPS SAFE AALYS

2WC09102 SLUDGE CONTAINER SAFETY ANALYSIS & APPROVAL

2WC100_02 SLUDGE IN-BASIN EQUIPMENT DESIGN
2WC11002 SLUDGE IN-BASIN EQUIPMENT INSTALLATION & PROCMT

2WC115_02 SLUDGE CONTAINERIZATION ORR
2WC117_02 SLUDGE TECHNICAL DEVELOPMENT & DESIGN MANAGEMENT
2WC120_02 SLUDGE RETREIVAL EQUIPMENT DESIGN & SUPPLY
2WC125_02 SLUDGE RETREIVAL CONTAINER FABRICATION
2WC130_02 SLUDGE MCO CONTAINERIZATION

TOTAL 02B 

ONGOING OPERATIONS IN K BASINS - 2.0

2WA003_02 K BASIN ONGOING OPERATIONS
2WA004_02 K BASINS UPGRADE MODIFICATIONS

TOTAL 02C

PREPARE FUEL FOR TRANSPORT - 3.0

2WC070 03 PREPARE FUEL & SLUDGE TRANSPORTATION SARP

2WC071_03 APPROVE FUEL & SLUDGE TRANSPORTATION SARP
2WC075_03 FUEL & SLUDGE TRANSPORT CASKS AND RAIL CAR DESN
2WC080_03 FUEL & SLUDGE TRANSPORT EQUIPMENT PROCUREMENT

D-76
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PRIMAVERA PROJECT PLANNER ALTERNATE 3, SNH EXPEDITED REMOVAL

REPORT DATE 14OCT94 RUN NO. 279 COST LOADING REPORT START DATE 01OCT93 FIU DATE 31MAR12

15 03
DATA DATE 01OCT93 PAGE NO. 2- 3

ALTERNATIVE 3 , REVISION E, 10/13/94 TOTAL USAGE FOR YEAR

FY FY FY

ACT ID DESC 2010 2011 2012

PREPARE FUEL FOR TRANSPORT - 3.0

2WC087_03 FUEL & SLUDGE TRANSPORT ORR

TOTAL 03A

DISPOSE OF DEBRIS - 6.0

2W1330 06 IN-BASIN CANISTERS DEBRIS CLEANUP

2WF332_06 IN-BASIN RACKS/OTHER DEBRIS CLEANUP

TOTAL 060

REMOVE RADIOACTIVE WATER - 8.0

2WF340_08 K-EAST WATER CLEANUP EQUIPMENT ACQUISITION

2WF345_08 K-EAST BASIN WATER FEED AND CLEANUP

TOTAL 080

TRANSPORT FUEL FROM K BASINS - 11.0

2WC065_11A DEMO FUEL & SLUDGE SHIPPING TO ITA FACILITY

2WC065_11B REMAIN FUEL & SLUDGE SHIPPING TO ITA FACILITY

TOTAL IIA

DESIGN STAB/PROCESS FACILITY - 12.0

2WE215_12A ITA(NEW) DEMO FACILITY PRELIMINARY DESIGN

2WE220_12A ITA(NEW) FACILITY TECHNICAL DEVELOPMENT

2WE225_12A PREPARE ITA(tEW) FACILITY PREL. SAFETY ANALYSIS

2WE225_129 ITA(NEW) FACILITY SAFETY CONFIRMATION

2WE226_12A ARPROVE ITA(NEW) FACILITY PREL. SAFETY ANALYSIS

2W-227_12A PREPARE ITA(NEW) FACILITY FINAL SAFETY ANALYSIS

2WE228_12A APPROVE ITA(NEW) FACILITY FINAL SAFETY ANALYSIS

2WE230 12A DEMO ITA(NEW) FACILITY FINAL DESIGN

2WE230 129 REMAIN ITA(NEW) FACILITY FINAL DESIGN

2WE233_12 DEMO ITA(NEW) OPS PERFORMANCE EVALUATION

TOTAL 120

CONSTRUCT STAB/PROCESS FACILITY - 13.0

2WE235_13A DEMO ETA(NEW) FACILITY CONSTRUCTION

2WE235 13B REMAIN ITA(NEW) FACILITY CONSTRUCTION

2WE240_13A DEMO ITA(NEW) & INTERIM STORAGE ORR & OPS TEST

2WE240_139 REMAIN ITA{NEW) FACILITY ORR & OPS TEST

TOTAL 130

STABILIZE/PROCESS FUEL - 14.0

2WE245 14A DEMO ITAINEW) FACILITY OPERATION

2WE245_14B REMAIN ITA(NEW) FACILITY OPERATION

2WE246_14C DEMO EVALUATION PERIOD ITA(NEW) FACILIITY OPS

TOTAL 140

DISPOSE OF GENERATED WASTES - 15.0

2WF405_15 SYSTEM GENERATED WASTES DISPOSAL-STAB/PROCESS

D-77



WHC-EP-0830 REV 0, Vol. II

PRIMAVERA PROJECT PLANNER ALTERNATE 3, SNP EXPEDITED REMOVAL

REPORT DATE 140CT94 RUN NO. 279 COST LOADING REPORT START DATE 01OCT93 FIN DATE 31MAR12
15:03

DATA DATE 01OCT93 PAGE NO. 3- 3
ALTERNATIVE 3 , REVISION E, 10/13/94 TOTAL USAGE FOR YEAR

FY FY FY
ACT ID DESC 2010 2011 2012

DISPOSE OF GENERATED WASTES - 15.0

TOTAL 150

D & D FACILITIES - 16.0

2WA006_16 K BASIN PREPARATION FOR D & D

2WE24716 PROCESS/STAB FACILITY CLEANOUT & D&D

TOTAL 160

DESIGN INTERIM STORAGE FACILITY - 17.0

2WE255_17 INTERIM STORAGE FACILITY DESIGN
2WE257_17 PREPARE INTERIM STORAGE VAULT SAFETY ANALYSIS
2WE258_17 APPROVE INTERIM STORAGE VAULT SAFETY ANALYSIS

TOTAL 170

CONSTRUCT INTERIM STORAGE FACILITY - 18.0

2WE260_18A DEMO INTERIM STORAGE VAULT CONSTRUCTION
2WE260-IBB REMAIN INTERIM STORAGE VAULT DESIGN/CONSTRUCTION
2WE262_18A DEMO INTERIM STORAGE FAC OPS TESTING AND ORR

TOTAL 180

STORE FUEL IN INTERIM STORAGE FACILITY - 20.0

2WE26520 INTERIM STORAGE FACILITY OPERATIONS DURING SHIP
2WE27020 INTERIM STORAGE FACILITY OPERATIONS TO END 1.5 1.5 0.7

TOTAL 200 1.5 1.5 0.7

REPORT TOTAL 1 5 1 5 0 7
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Summary Cost Basis Information
Alternative 3 - ITA Passivation Process

Scenario:

Alternative 3 includes the following major activities:

* K Basin modifications and containerization into MCO overpack
containers (24 inch diameter).

" Direct transport in a shielded cask by rail to a conditioning
facility in the 200 Areas.

* Conditioning of the fuel in the MCOs involving draining, drying, and
passivating in batch furnaces.

* Co-located interim dry storage facility at the 200 Area site.

This alternative is a modified cost approach to the proposed ITA process.
Original costs included in the original ITA report have been adjusted to be
more realistic at the Hanford site. The major adjustments were based on
Kaiser Engineers Hanford cost estimates of the ITA process that were performed
at the request of WHC. Other adjustments such as staffing, ORR, SAR, OTP, etc.
are identified in this cost basis discussion.

This alternative requires significant modifications to the K Basins to
accommodate the tall 24 inch diameter MCO overpack. It only requires one
containerization step and no repackaging. Co-location of the conditioning
facility with the interim dry storage vault eliminates a second transport
activity required in the other alternatives. Primary concerns are process
technology finalization and approvals required on very short term schedule to
accomplish task completion.

Cost and Schedule Activity Bases:

0.0 Program Actions Common for All Alternatives

Program management, regulatory compliance, and public involvement =
$10.5M/yr from SNF MYPP (Note 4). No cost estimates included for other
actions common for all alternatives. (09B013)

1.0 Characterize Fuel and Sludge

Total 3 year costs - $18 M. ($13M-fuel, $5M-sludge). From prior program
planning documents and discussions with R. Omberg (Note 31). (2WC018,
2WC097)
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2.0 (a) Package Fuel

K Basin cost estimate for ITA Process prepared by Kaiser Engineers
Hanford was general basis (Note 19A). Demo portion is split out based on
the cost ratio shown in the ITA report.

1) Demo KW Basin equipment design = $ 2.6 M. (2WC025A)

2) Demo KW Basin equipment installation = $ 10.8 M. (2WC030A)

3) Demo design specification for MCO = $0.3 M. Vendor provides
container design. (2WC050)

4) Purchase the MCOs required for Demo= $2.5M (5%). (2WC055)

5) ORR - $0.1 M. Generic K Basins ORR covers most of this and is
costed at $2.4M in sect. 2.0. (2WC040A)

6) Fuel containerization = $0.9 M (5%). See 12) below. (2WC060A)

7) SAR = $0.3 M (prepare) + 0.1 M (approval) from K. Daschke report
(Note 17). (2WC020, 021)

8) KE Basin equipment design = $ 2.6 M. (2WC025B)

9) KE Basin equipment installation = $ 13.0 M. (2WC030B)

10) ORR - $0.0 M. ORR covers all in 5) above packaging. (2WC040)

11) Purchase the remaining MCOs required- $46.3M. (2WC055B)

12) Fuel containerization remaining = $ 17.6M. Based on discussion with
K Basin Operations for labor costs, ITA timeline and total burnout
cost (171 Rem) (Note 32.). (2WC060)

2.0 (b) Package Sludge

1) Sludge equip. design-$2.6M from communication with advocate
(Note 21). (2WCIOO)

2) Sludge equipment installation = $ 2.5 M from communication with
advocate. (2WC110)

3) Sludge retrieval and containerization equipment = $10 M from
communication with advocate. (2WC120)

4) Sludge container procurement = $ 4 M from communication with
advocate. (2WC125)

5) ORR = $0.2 M SAIC estimate. Most aspects covered by generic
K Basins ORR. (2WC115)

6) Containerization labor = $0.8 M from discussion with Leon Hoffer,
K Basins Operations (Note 32). (2WC130)
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7) SAR = 110 K from K. Daschke report
(2WC090).

8) Approval = $0.1M

(rounded up to $0.2 M).

(2WC091)

9) Sludge technology development = $2.6M (Note 21). (2WC117)

2.0 (c) Ongoing Operations in K Basins

1) Ongoing operations at $42M/year (Note 4) until processing complete,
then $30M/yr for three year transition. (2WA003)

2) Upgrade modification-$13.1M (Note 5,
(Note 4). (2WA004)

overpack sheets)

3) K Basin ORR = 20 manyears @ $120K = $2.4M per K. Daschke report
(Note 17). (2WA005)

3.0 Prepare Fuel and Sludge for Transport

1) SAR = $0.6 M (prepare) + 0.1
(2WC070, 071)

(approval) from K. Daschke report.

2) Cask and rail car design= $2M as modified from ITA (Note 11) cost
estimate. (2WC075)

3) Procure casks and railcars- $8M as modifi
estimate. (2WC080)

4) Shipping infrastructure=none identified

5) Transport ORR-$.1M (Note 17).

ed from ITA (Note 11) cost

(2WC087)

4.0 Design Pre-Interim Storage Facility

NA

5.0 Construct Pre-Interim Storage Facility

NA

6.0 Dispose of Debris

1) Debris disposal includes removal of racks, approximately 2000 empty
canisters, and misc. scrap including lights, conduit, tools,
scaffolding, etc.= $2 M for disposal in burial boxes (Note 30).
(2WF330, 2WF332)

7.0 Transport Fuel to Pre-Interim Storage

NA
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8.0 Remove Radioactive Water

1) KE feed and bleed activities = $11.4M per discussions with advocate.

2) KE cleanup equipment = $6.6M per discussions with advocate
(Note 24).

9.0 Store Sludge

NA

10.0 Pre-Interim Storage of Fuel

NA

11.0 Transport of Fuel from Pre-Interim Storage

$1.4 M railroad maintenance cost + 6 FTEs/shift times 3 shifts times 120K
each - $3.5 M per year x 2yrs + $3 M for road closures - $10 M.
(2WC065A, 2WC0658)

1) Demo- $0.6 M

2) Production- $9.4 M.

12.0 Design Stabilization/Processing Facility

1) Preliminary Design costs- $1.4M from KEH (Note 20) estimate to
passivate with ITA process. (2WE215)

2) Technology development plus hot cell testing costs (Note 5) and
discussion with advocate that reduced the hot cell testing costs
from $30 to $10 M = $19.71. (2WE220)

3&4) SAR costs from K. Daschke report (Note 17). (2WE225A, 226, 227,
228)

5) Final design costs from KEH estimate (Note 20) to passivate
utilizing the ITA process with 25% contingency. Final design =

$9.4 M. Demo portion = $7.5 M.

6) Remaining final design= $1.9 M. (2WE230A, 2WE230B)

7) Demo performance evaluation- $0.6 M allowance to ITA activity.
(2WE225B)

8) Facility safety confirmation- $0.6 M allowance to ITA activity.
(2WE233)
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13.0 Construct Stabilization/Processing Facility

1) Demo construction cost ratioed from ITA report at 68% of
Construction cost($74.8M)= $51.OM. Construction costs from KEH
(Note 20) estimate to passivate using ITA process with 25%
contingency. (2WE235A)

2) ORR costs from K. Daschke report plus OTP costs estimated by SAIC =
$12.0 M. (2WE240A)

3) Remaining construction= $23.8M for second process train. (2WE235B)

4) Final ORR and OTP= $5.0M. (2WE240B)

14.0 Stabilize/Process Fuel

Operations costs generated by SAIC evaluation and increase of facility
staffing estimate provided by the ITA team. 100 person staffing level +
8 M for utilities and materials costs. (100 @ 120K)+8M= $20M/yr.

1) Demo period at $20M. (2WE245A)

2) Demo evaluation period at reduced staffing ($IOM/yr) (2WE245B)

3) Production operation at 20M/yr. (2WE245C)

15.0 Dispose of Generated Wastes

1) Stabilization wastes include Mark 0, I, & II canisters, overpacks,
and misc. other waste. (2WF405)

2500 overpacks compacted to 6 cubic feet
- 15,000 cubic feet @ $80/cubic foot= $1.2M

misc. + .AM
$2.OM

2) Containerization wastes - $300 K per discussion with WHC advocate.
(2WF400)

16.0 D&D of Facilities

1) K Basins preparation for D&D (i.e., transition costs)
= $30 M/yr x 3 yrs - $90 M from MYPP. D&D cost for existing
facilities not included based on DOE estimating guidelines.
(2WA006)

2) Processing facility cleanout and D&D cost = $90 M (30% construction
+ 3 years operating cost). (2WE247)

17.0 Design Interim Storage Facility

1) Design costs = $1M for site. Vendor Design costs included in $ 38.7
M construction estimate in 15.0 below. (2WE255)
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2) SAR = $750K from K. Daschke report = $0.7 M. Approval = $0.4 M.
(2WE257, 258)

18.0 Interim Storage Facility Construction

1) From ITA report (Note 11) adjusted by SAIC to account for sludge
storage (+20%) and increased contingency from 15% to 50%. New
estimated cost =[$21.5M+(20%)J= $25.8+50%= $38.7M.

a) Half of vault modules constructed= $19.3M. (2WE260A)

b) Other half of vault constructed= $19.4M. (2WE260B)

20.0 Store Fuel in Interim Storage Facility

1) No additional operating cost during shipping since facility is co-
located, but facility still requires the base operating and
maintenance cost of $1.5M as discussed below. (2WE265)

2) Operating cost increased from 360 K/yr to $1.5 M/vr based on SAIC
judgement to include system maintenance. Basis for 1.5 M is 10 FTE
@ 120 K/yr + 300K in materials, utilities, and overheads. (2WE270)
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EARLY EARLY BUOGET
START FINISH COST I FY95 I FY96 FY97 I FY98 I FY99 |00 I FY0 I FY02 I FY03 FY04 I FY0$ | FY06 I FY07 I FYO8 I FY09 I FY10 I FY1I IFY12

INOV94 31OCT94 0

_JMAY04 30APR04 0

_j0CI93_30SEP93 0

2MAY09 30APR09 0

IAPR12 31MAR12 0

1C194 30APR04 too

2NOV94 30SEP97 23

2NOV94 30SEP97 5

IFEB95 30APR04 55

29

_ 2NOV94 30APR04 415

1NOV94 30APR96 7

IAPR96 10APR09 to

IAPR95 30APR04 22

IMAY98 30APR04 3

INOV95 30NOV99

IMAY96 31J.00 20

2AUG80 30APR04 to

IMAY04 30APR09 135

IAPR97 30APR98 2

2MAY90 31,100 29

2AUG00 31MAR12 15

1JAN97 31MAR2 2500

DIXJ0i 4U INPftlEMN SELECTED ALTERNATIVE
4

FIEL AND SLUDGE REMOVAL CDPLETE

SW TRANSFER TO INTERIM STORAGE COMPLETE

FACILIIIES 0 & 0 COMPLETE
0

DECISION BASIS ACTIVITIES CDMPIEIi

PROGRAM ACTIONS COMMON FOR ALL ALiS - 0 0

CHARACTERIZE FIEL - 1,0

CHARACTERIZE SLUDGE - 2.0

PACKAGE FUEL - 2 0

PACKAGE SLLCGE - 2 0

ONGOING OPERATIONS IN X BASINS - 2 0

PREPARE FUEL FOR TRANSPORT - 3.0

DISPOSE OF DEBRIS - 6 0

REMOVE RADIOACTIVE WATER - 8.0

TRANSPORT FIEL FROM K BASINS - II.0

DESIGN STABPROCESS FACILITY - 12.0

CONSTRUCT SIA8/PROCESS FACILITY - 13.0

STABILIZE/PROCESS FILL - 14.0

0 & 0 FACILITIES - 16.0

DESIGN INTERIM STORAGE FACILITY - 17.0

CONSTFiJCI INTERIM STORAGE FACILITY - 18.0

STORE FIEL IN INTERIM STORAGE FACILITY - 20.0

BNFL CONIRACT - 21 0

m

CD)
0o

FY95 I FY96 | FY97 FY96 I FY99 I FY00 I FYOI I FY02 | FY03 | FY04 | FY05 | FY06 FY07 | FY08 I FY09 I FY20 I FY2 2 I FYI2

Plot 0at. 14OCT94 K]BASIN - REVISION G 10/14/94
Data Oht0 1OCT93 n K BASIN
PrAlet St 1C93 SNF EXPEDITED REMOVAL DECISION

ALTERNATIVE 4 - SUMMARY |
ki Prisawara Shitema. Inc.-"

INOV94 10APRD4

ccCan



EARLY EARLY ORIG BUOGET
PBK 1 PBK2 START FINISH OUR COST I I FY95 I FY96 I FY97 IFY98 I FY99 I FY00 I FY01 [FY02 I FY03 I FY04 I FY05 I FY06 I FY07 FY08 I FY09 FY10 I FY11 FYI2

DECISION BASIS KEY DATES - 0.0

098005 DECISION TO IMPLEMENT SELECTED ALTERNATIVE
OGA t00 1NOV94 0 .0 0

095006 FUEL AND SLUDGE REMOVAL COMPLETE
00A t00 30APR04 0 .0 0

ODA 200 30SEP93 0 0
098006 FACILITIES 0 & 0 COKPLETE

00A 300 30APR09 0 .0 0
098009 DECISION BASIS ACTIVITIES COIPLETE

OA 400 311AA212 0 0
PROGRAM ACTIONS COMMON FOR ALL ALTS - 0.0

00B6 '0 02 DESG N REJUIRMENTS FOR SELECTED ALTERNATIVE
008 to0 INV94 30SEPW 23 .0 L-

098010 SNF PROGRAMAIIC EIS AN AM
008 310 1OCT94 30JU*N95 9 0 7-1

Qi4IMlAf ORG SITE EIS ANO PIE
00a 320 JtI95 30JLN96 12 0

098013 PROGRAM MANAGEMENT AND PUBLIC INVOLVEMENT
006 400 1NOV94 30APR04 Ila 200 0

CHARACTERIZE FUEL - 1.0
2WCOIS.01 CHiARACTEREZATION OF FUEL

OiA 100 INOV94 30SEP97 35 t3.0

CHARACTERIZE SLUDGE - 1.0
2.CO97 Ot CHARACTERI ATION OF SLUDGE

026 100 1NOV94 30SEP97 35 5.0 O

O PACKAGE FUEL - 2.0
Im 2WC025 02 FUEL CON AINERIZATION IN-BASIN EOPT/ImOS DESIGN

02A 100 IFEB95 31JAN96 12 5 5
2C030 02 FUEL CONTAINERIZATION IN-8ASIN EPT/NOOS INSTALL

02A 200 IJUL96 30JUN97 12 12.5
0CO40_02 FUEL PACKAGING GR

02A tOO 1FEB96 30APR98 3 2
2WC060 02 A BASINS FUEL PACKAGING AM LOADOUT

02A 100 IMAYSB 30APR04 72 37 0 r
_C020_02 PREPARE CDNTAINERIZATION FUEL SAFE ANALYSIS

02A 500 IFE895 30APR95 3 2 LJ
2IC021 02 APPROVE CONTAINERIZATION FUEL SAFE ANALYSIS

02A 500 1FEB96 30JUN96 5 ]

PACKAGE SLUDGE - 2.0

2WC100 02 SLUDGE IN-BASIN EQUIPMENT DESIGN
020 100 IFE895 31JAN36 12 2.6

2WC2 0 02 SLUDGE IN-BASIN EQUIPMENT INSTALLAT ION & PROCM
028 100 1JAN97 31MAR90 15 2 5

2WC120 02 SLUDGE RETREIVAL EQUIPMENT DESIGN & SUPPLY
026 200 1MAY95 30APR96 12 20.0

0NC425 02 SLUDGE RETREIVAL CONTAINER FABRICATION
029 200 1dUL96 30JUN98 24 A.0

2WCl15_02 SLEGE CONTAINERIZATION ORR
026 300 TAPR98 30JUN98 3 2 0

20C130 02 SLUDGE CONTAINERZATION
028 400 l.JA.98 30APR04 70 5.9

Plot Oats 19OCT94 . ce grEr u " n 3Po Oats 2OCT93 | t K SACINS REVISION G 10/14/94
Project Start 1OCT93 K UASxNS

Project Fmn IINAA12 SNF EXPEDITED REMOVAL DECISION
( ALTERNATIVE 4Ic) Prijeavera Syste's. [nc



EARLY EARLY ORIG BUDGET
P8K 1 PBK2 START FINISH OUR COST I FY95 I FY96 I FY97 FY98 [ FY99 | FY00 I FY01 i FY02 I FY03 i FY04 I FY05 FY06 I FY07 | FY08 [ FY09 FY10 [ FY11 IFY12
PACKAGE SLUDGE - 2.0

2WCl31_02 SLUDGE CONtAINERIZATION COMPLETE
028 400 1MAY04 30APR04 a '0 0

a3190_02 PREPARE SLUDGE CONTAINER SAFETY ANALYSIS
028 500 1NOV94 31MAY95 7 2 L

0C091_02 APPROVE SLUDGE CONTAINER SAFETY ANALYSIS
028 500 1FEB96 30JUN498 5 L1

?C117 G SLUDGE TECH4ICAL DEVELOPMENT & DESIGN MANAGEMENT
028 500 INOV94 31OCT96 24 2.6 

ONGOING OPERATIONS IN K BASINS - 2.0

03 A003 02 K BASIN ONGOING OPERATIONS
02C 100 1NOV94 30APR04 114 399.0

216004 02 K BASINS UPGRADE MODIFICATIONS
02C '00 1OCT95 31ALG96 it 13.1

2W&00502 K BASINS OR
02C 300 IOCT95 31MAR96 6 2 4 C

PREPARE FUEL FOR TRANSPORT - 3.0

2WC070 03 PREPARE DOT CERIFICATE OF COMPLIANCE
03A t00 INOV94 31DEC95 I. A 0 i J

2WC07103 APPROVE 00T CERIFICATE OF COMPLIANCE
03A 100 IJAN96 31AUG96 8 5

OWC075 03 FUEL Z SLUDGE TRANSPORT CASKS AND RAIL CAR DESN03A 100 IFEB95 31OCT96 21 1 0 L
2WC80 03 FUEL & SLUDGE TRANSPORT EOUIPMENT PROCUREMENT

03A 00 1NOV96 31JAN98 15 2 0
2WCGH5 03 FUEL £ SLUDGE SHIPP[NG INFRASTRUCTURE ACOUISIN

03A 200 1FEB95 31JAN98 24 2 0
2WC087 03 FUEL & SLUAGE TRANSPORT ORA03A 300 tFEB98 30APR98 3 6

DISPOSE OF DEBRIS - 6.0
2WF330 06 BASIN CANISTERS DEBRIS CLEANUP

060 100 IAPR96 31MAR97 12 3.4

2WF332 06 IN-BASIN RACKS/OTHER DEBRIS CLEANUP
060 100 1MAY98 30APR05 84 6 6

REMOVE RADIOACTIVE WATER - 8.0
2WF340 08 K-EASt WATER CLEANUP EQUIPMENT ACOUISITION

080 100 1APR95 30SEP96 lB 5 6
2WF345 08 K-EAST BASIN WATER FEED AND CLEANUP

080 200 1OCT96 30APR04 91 14 9

TRANSPORT FUEL FROM K BASINS - 11.0

2WC065 11 TRANSPORT TO BARGE AND SLUGGE FACILITY
1IA 100 1MAY90 30APR04 72 3.0

- 2C066 11 FUEL SHIPPING TO UK FACILITY
I1A GO0 1MAY98 30APR04 72 .0

DESIGN STAB/PROCESS FACILITY - 12.0
2WE21512 SLUDGE PMOCESS/STAB FACIL PRELIMINARY DESIGN

120 100 1NOV95 30APR96 6 1.3
2<E220 t SLUDGE PROCESS/SIAS FACILITY TECHNICAL GEVEL

t20 100 1MAY96 30APR98 24 9 a
2WE225 12 PREP PREL SLUDGE PROCESS/STAB FACIL SFTY ANALYS

120 100 1NOV96 31OCT97 12 1.0

P_ _ fw

K BASINS
SNF EXPEDITED REMOVAL DECISION

ALTERNATIVE 4

REVISION G 10/14/94
Uit- | peo5n | CneCNasr

0l
'I

P1at Date 19DCT14Data Gate OCT93
ProieCt Start OC9
Project Finish 31MAR12

(cl Pria..ra Systas. Inc.

i actmo dar/Earb aates
T $23%%-

.
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EARLY EARLY ORIG BUDGET
PK 1 PB(2 START FINISH OUR COST - FY95 I FY98 I FY97 f FY98 I FY99 I FY00 | FY01 I FY02 I FY03 I FY04 I FY05 r FY06 I FY07 I FY08 I FY09 FFY10 I FY11 IFY12
DESIGN STAB/PROCESS FACILITY - 12.0

1 23112 SLUGE CONTAINER .ESIGN/PAOC SPEC
- 2612 APPR PREL SLUDGE PROCESS/STA8 FACIL SFTY ANALYS

NE232 f2_% LGE CONTAINR PROCREMENT
120 100 1itQ997 IIDCT99 -24 1_0 1

?Wfa27 J2 PREP FL SLUDGE PROCESS/STAB FACIL SFTY ANALYSIS
120 00 1MAY98 30APR99 12 .9

2 to6_A2 APPR FMt SUDGE PAOCESS/SIAa FACIL SF1Y fNALuS
120 too IMAYS9 30NWV99 7 .5

2WE230 12..SLUDGE PROCESSISTA8 FACILITY FINAL DESIGN
120 200 1NOV96 30APR98 18 4 7

CONSTRUCT STAB/PROCESS FACILITY - 13.0
?WF235 ':3 SLUDGE PROCESS/STAB FACILITY CONSTRUCTION

130 I00 1MAY98 31OCT99 iS 16 C

130 100 NOV99 3 JUL00 9 3.5 E 0 13 SLUDGE PROCESS FACILITY ORR S PS TEST

STABIL[ZE/PROCESS FUEL - 14.0
2wE245 14 SLUCGE PROCESS/STAB FACILITY OPERATION

140 100 1AUG0 30APR04 45 1 a F

D & D FACILITIES - 16.0
2NA006 16 A BASIN PREPARE FOR 0 D

160 100 IMAY04 30APR07 38 91 a A
2WE247 15 SLUDGE PRCCESS/STAO FAC CLEANOUT & 0 & 0

160 too 1MAY04 30APR09 60 45 0 -

DESIGN INTERIM STORAGE FACILITY - 17.0
2WE251 17 INTERIM STAG (SLUOGE/GLASS) FACILITY DESIGN

170 100 1APR97 31MAR98 12 1 0
2NE257_ 7 PREPARE INTERIM STORAGE VlULT SAFETY ANALYSIS

170 200 1APR97 30NOV97 8 5
2WE258 17 APPROVE INTERIM STORAGE VAULT SAFETY ANALYSIS

170 200 1DEC97 30APR98 5 3

CONSTRUCT INTERIM STORAGE FACILITY - 18.0
2WE260 16 INT RIM STAG ISLUDGE/GLASSI VAULI CONSTRUCTION

Im0 Lao WAY%8 3APO 24 R9 0
2WE252_18 INTERIM STORAGE FACILITY CAR AND OPS TESTING

10 300 1MAY06 31JULOO 3 .2 3

STORE FUEL IN INTERIM STORAGE FACILITY - 20.0
2WG26420 RETURN SHIPMENI

200 t00 1APR12 3tMAR12 0 0 o
2NE265 20 INTERIM SLUDGE STORAGE FACILITY OPERATIONS

200 100 tAUG0O 31MAR02 2 3 3
2WE270 20 [NTERIM SLuDGE STORAGE FACIL OPERATIONS 10 ENO

200 200 APR02 31MARt2 120 11.3

BNFL CONTRACT - 21.0

2ME24a 21 aNFL CONTRACT to SH[P. PROCESS ANR STfR
210 100 1JAN97 31MAR12 183 2900.0

Plot Date 19OCT94 
t
*jt W

Oata Date IT3 K BASINS REVISION G 1/t4/94

Project Start OCT93 SNF EXPEDITED REMOVAL DECISION -
Project Fintsn 31MAR12 ---

ALTERNATIVE 4-
(ci Primavera Systems, InC.

0

On
On

m

0

C
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PRIMAVERA PROJECT PLANNER ALTERNATE 4. REV G. 10/14/94

REPORT DATE 140CT94 RUN NO. 237
15;04

ALTERNATIVE 4 , REVISION G, 10/14/94

COST LOADING REPORT

TOTAL USAGE FOR YEAR

START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE 010CT93 PAGE NO, 1- 1

ACT ID DESC TOTAL
FY FY FY FY FY FY FY

1995 1996 1997 1998 1999 2000 2001

PROGRAM ACTIONS COMMON FOR ALL ALTS - 0.0

098010 SNF PROGRAMMATIC EIS AND ROD
098013 PROGRAM MANAGEMENT AND PUBLIC INVOLVEMENT

TOTAL 005

CHARACTERIZE FUEL - 1.0

2WC01801 CHARACTERIZATION OF FUEL

TOTAL 01A

0.0 0.0
100.0 9.6 10.5 10.5 10.5

100.0 9.7 10.5 10.5 10.5

13.0 4.1 4.5 4.5

13.0 4.1 4.5 4.5

10.5

10.5

10.5 10.5

10.5 10.5

CHARACTERIZE SLUDGE - 1.0

2WC097 01 CHARACTERIZATION OF SLUDGE

TOTAL 01a

5.0 1.6 1.7 1.7

5.0 1.6 1.7 1.7

PACKAGE FUEL - 2.0

PREPARE CONTAINERIZATION FUEL SAFE ANALYSIS
APPROVE CONTAINERIZATION FUEL SAFE ANALYSIS
FUEL CONTAINERIZATION IN-BASIN EQPT/MODS DESIGN
FUEL CONTAINERIZATION IN-BASIN EQPT/MODS INSTALL
FUEL PACKAGING ORR
K BASINS FUEL PACKAGING AND LOADOUT

TOTAL 02A

0.1

0.1

5.5
12.5

0.1
0.1

3.7 18
3.1 9.4

0.1 0.1

37.0 2,6 6.2

55.3 3.8 5.1 9.4 2.7 6.2

PACKAGE SLUDGE - 2.0

PREPARE SLUDGE CONTAINER SAFETY ANALYSIS
APPROVE SLUDGE CONTAINER SAFETY ANALYSIS
SLUDGE IN-BASIN EQUIPMENT DESIGN
SLUDGE IN-BASIN EQUIPMENT INSTALLATION & PROCMT
SLUDGE CONTAINERIZATION ORR
SLUDGE TECHNICAL DEVELOPMENT & DESIGN MANAGEMENT
SLUDGE RETREIVAL EQUIPMENT DESIGN & SUPPLY
SLUDGE RETREIVAL CONTAINER FABRICATION
SLUDGE CONTAINERIZATION

0.2
0.1
2.6

2.5
0.2
2.6

10.0
4.0
6.9

0.2
0.1

1.7 0.9

1.2 1.3
4.2 5'8

0.5

1.5 1.0
0.2

0.1

2.0 1.5
0.3 1.2 1.2 1.2

TOTAL 02B

ONGOING OPERATIONS IN K BASINS - 2.0

2WA003_02
2KA004_02
2WA005_02

K BASIN ONGOING OPERATIONS
K BASINS UPGRADE MODIFICATIONS
K BASINS ORR

TOTAL 02C

29.1 7.3 8.6

399.0 38.5 42.0
13.1 13.1
2.4 2.4

414.5 38.5 57.5

3.6 3.0 1.2 1.2 1.2

42.0 42.0 42.0 42.0 42.0

42.0 42.0 42.0 42.0 42.0

PREPARE FUEL FOR TRANSPORT - 3.0

PREPARE DOT CERIFICATE OF COMPLIANCE
APPROVE DOT CERIFICATE OF COMPLIANCE
FUEL & SLUDGE TRANSPORT CASKS AND RAIL CAR DESN
FUEL & SLUDGE TRANSPORT EQUIPMENT PROCUREMENT
FUEL & SLUDGE SHIPPING INFRASTRUCTURE ACQUISITN
FUEL & SLUDGE TRANSPORT ORR

TOTAL 03A

1.0

0.5

1.0

2.0
2.0
0,6

0.8 0.2
0.5

0.4 0.6

7.1 1.2

0.0

1.5 0.5
0.7 1.0 0.3

0.6

2.0 2.5 1.5
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2WC020 02
2WC021_02
2WC025_02
2WC030 02
2WC040 02
2WC060_02

21C090_02
2WC091 02
2WC100_02

2WC110_02

2WC115_02

2WC117 02
2WC120_02
2WC125_02
2WC130 02

6.2

6.2

6.2

6.2

2WC070_03

2WC071_03

2WC075_03

2WC080 03
2WC085 03
2WC087_03
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REPORT DATE 140CT94 RUN NO. 237

15:04

ALTERNATIVE 4 . REVISION G. 10/14/94

PRIMAVERA PROJECT PLANNER

COST LOADING REPORT

TOTAL USAGE FOR YEAR

ALTERNATE 4, REV G. 10/14/94

START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE 01OCT93 PAGE NO. 2- 1

ACT ID DESC TOTAL
FY FY FY FY FY PY FY

1995 1996 1997 1998 1999 2000 2001

DISPOSE OF DEBRIS - 6.0

2WF330_06 BASIN CANISTERS DEBRIS CLEANUP
2WP332 06 IN-BASIN RACKS/OTHER DEBRIS CLEANUP

3.4
6.6

1.7 1.7

0.4 0.9 0.9 0.9

1.7 1.7 0.4 0.9 0.9 0.9

REMOVE RADIOACTIVE WATER - 0.0

2WF340 08 K-EAST WATER CLEANUP EQUIPMENT ACQUISITION
2WF345_08 K-EAST BASIN WATER FEED AND CLEANUP

TOTAL 080

6.6
14.9

2.2 4.4

2.0 2.0 2.0 2.0 2.0

21.5 2.2 4.4 2.0 2.0 2.0 2.0 2.0

TRANSPORT FUEL FROM K BASINS - 11.0

2WC06511 TRANSPORT TO BARGE AND SLUDGE FACILITY

TOTAL 11A

DESIGN STAB/PROCESS FACILITY - 12.0

2WE215 12
2WE220_12
2WE225_12

2WE226 12
2WE227_12
2WE228_12
2WE230_12
2WE231_12
2WE232 12

SLUDGE PROCESS/STAB FACIL PRELIMINARY DESIGN
SLUDGE PROCESS/STAB FACILITY TEC1NICAL DEVEL
PREP PREL SLUDGE PROCESS/STAB FACIL SPTY ANALYS
APPR PREL SLUDGE PROCESS/STAB FACIL SFTY ANALYS

PREP FNL SLUDGE PROCESS/STAB FACIL SFTY ANALYSIS
APPR FNL SLUDGE PROCESS/STAB FACIL SFTY ANALYS
SLUDGE PROCESS/STAB FACILITY FINAL DESIGN
SLUDGE CONTAINER DESIGN/PROC SPEC
SLUDGE CONTAINER PROCUREMENT

TOTAL 120

CONSTRUCT STAB/PROCESS FACILITY - 13.0

2WE235_13 SLUDGE PROCESS/STAB FACILITY CONSTRUCTION
2WE240_13 SLUDGE PROCESS FACILITY ORR & OPS TEST

TOTAL 130

STABILIZE/PROCESS FUEL - 14.0

2WE24514 SLUDGE PROCESS/STAB FACILITY OPERATION

TOTAL 140

D & D FACILITIES - 16.0

2WA006_16 K BASIN PREPARE FOR C & D
2WE24716 SLUDGE PROCESS/STAB PAC CLEANOUT & 0 & D

TOTAL 160

3.0

3.0

1.3
9.8
1.0
0.4

0.9
0,5
4.7
0.1
1.0

19.7

16.1
3.6

19.7

10.0

18.0

90.0
45.0

135.0

0,2 U.S 0.5 0.5

0.2 0.5 0.5 0.5

1.3
2.0 4.9 2.9

0.9 0.1
0.4
0.4 0.5

0.4
2.9 1.8
0.1 0.0

0.5

0.1

0.5 0.0

3.3 B.8 6.0 1.4 0.2

4.5 10.7 0.9
3.6

4.5 10.7 4.5

0.8 4.8

0.8 4.8

DESIGN INTERIM STORAGE FACILITY - 17.0

2WE255_17

2WE257 17
2WE256817

INTERIM STRG (SLUDGE/GLASS) FACILITY DESIGN
PREPARE INTERIM STORAGE VAULT SAFETY ANALYSIS
APPROVE INTERIM STORAGE VAULT SAFETY ANALYSIS

TOTAL 170

1.0

0.5

0.3

1.8

0.5 0.5
0.4 0.1

0.3

0.9 0.9
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PRIMAVERA PROJECT PLANNER ALTERNATE 4, REV G, 10/14/94

REPORT DATE 140CT94 RUN NO. 237 COST LOADING REPORT START DATE 01OCT93 FIN DATE 31MAR12

15: 04
DATA DATE 01OCT93 PAGE NO. 3- 1

ALTERNATIVE 4 , REVISION G, 10/14/94 TOTAL USAGE FOR YEAR

FY FY FY FY FY FY FY
ACT ID DESC TOTAL 1995 1996 1997 1998 1999 2000 2001

CONSTRUCT INTERIM STORAGE FACILITY - 18.0

2W260_18 INTERIM STRG (SLUDGE/GLASS) VAULT CONSTRUCTION
2WE262_18 INTERIM STORAGE FACILITY ORR AND OPS TESTING

TOTAL 180

STORE FUEL IN INTERIM STORAGE FACILITY - 20.0

2WE265 20 INTERIM SLUDGE STORAGE FACILITY OPERATIONS
2WE270 20 INTERIM SLUDGE STORAGE FACIL OPERATIONS TO END

TOTAL 200

29.0
0.2

29.2

3.3
11.3

14.6

6.0 14.5

6.0 14.5

8 .5

0.2

8.7

0.3 2.0

BNFL CONTRACT - 21.0

2WE248 21 BNFL CONTRACT TO SHIP, PROCESS AND STORE

TOTAL 210

REPORT TOTAL

2500.0 123.0 163.9 163.9 163.9 163.9

2500.0 123.0 163 9 163.9 163.9 163.9

3396.5 68.2 99.3 210.4 243.6 253.6 241.7 234.0
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PRIMAVERA PROJECT PLANNER ALTERNATE 4, REV G, 10/14/94

REPORT DATE 140CT94 RUN NO. 237
15:04

COST LOADING REPORT START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE 010CT93 PACE NO. 1- 2

ALTERNATIVE 4 , REVISION G, 10/14/94 TOT

ACT ID DESC

PROGRAM ACTIONS COMMON FOR ALL ALTS - 0.0

098010 SNF PROGRAMMATIC EIS AND ROD

09B013 PROGRAM MANAGEMENT AND PUBLIC INVOLVEMENT

TOTAL OOB

AL USAGE FOR YEAR

FY FY FY FY FY FY FY FY

2002 2003 2004 2005 2006 2007 2008 2009

10.5 10.5 6.1

10.5 10.5 6.1

CHARACTERIZE FUEL - 1.0

2WC018_ 01 CHARACTERIZATION OF FUEL

TOTAL OlA

CHARACTERIZE SLUDGE - 1.0

2WC091_01 CHARACTERIZATION OF SLUDGE

TOTAL 01B

PACKAGE FUEL - 2.0

PREPARE CONTAINERIZATION FUEL SAFE ANALYSIS
APPROVE CONTAINERIZATION FUEL SAFE ANALYSIS
FUEL CONTAINERIZATION IN-BASIN EQPT/MODS DESIGN
FUEL CONTAINERIZATION IN-BASIN EQPT/MODS INSTALL
FUEL PACKAGING ORR
K BASINS FUEL PACKAGING AND LOADOUT

TOTAL 02A

6.2 6.2 3.6

6.2 6.2 3.6

PACKAGE SLUDGE - 2.0

2WC090_02
2WC091_02

2WC100_02
2WC110 02
2WC115_02

2WC117_02

2WC120 02
2WC125_02
2WC130_02

PREPARE SLUDGE CONTAINER SAFETY ANALYSIS
APPROVE SLUDGE CONTAINER SAFETY ANALYSIS
SLUDGE IN-BASIN EQUIPMENT DESIGN
SLUDGE IN-BASIN EQUIPMENT INSTALLATION & PROCMT
SLUDGE CONTAINERIZATION ORR
SLUDGE TECHNICAL DEVELOPMENT & DESIGN MANAGEMENT
SLUDGE RETREIVAL EQUIPMENT DESIGN & SUPPLY
SLUDGE RETREIVAL CONTAINER FABRICATION
SLUDGE CONTAINERIZATION

TOTAL 028

ONGOING OPERATIONS IN K BASINS - 2.0

2WA003_02
2WA004 02
2WAOOS_02

K BASIN ONGOING OPERATIONS
K BASINS UPGRADE MODIFICATIONS
K BASINS ORR

TOTAL 02C

1.2 1.2 0.7

1.2 1.2 0.7

42.0 42.0 24.5

42.0 42.0 24.5

PREPARE FUEL FOR TRANSPORT - 3.0

2WC070_03 PREPARE DOT CERIFICATE OF COMPLIANCE
2WC071_03 APPROVE DOT CERIFICATE OF COMPLIANCE
2WC075 03 FUEL & SLUDGE TRANSPORT CASKS AND RAIL CAR DESN
2WC08003 FUEL & SLUDGE TRANSPORT EQUIPMENT PROCUREMENT
2WC085_03 FUEL & SLUDGE SHIPPING INFRASTRUCTURE ACQUISITN
2WC087 03 FUEL & SLUDGE TRANSPORT ORR

TOTAL 03A
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PRIMAVERA PROJECT PLANNER ALTERNATE 4, REV G, 10/14/94

REPORT DATE 140CT94 RUN NO. 237

15.04

COST LOADING REPORT

DATA DATE 010CT93 PAGE NO. 2- 2
ALTERNATIVE 4 , REVISION G. 10/14/94 TOTAL USAGE FOR YEAR

FY FY FY FY FY FY FY FY
ACT ID DESC

DISPOSE OF DEBRIS - 6.0

2WP330_06 BASIN CANISTERS DEBRIS CLEANUP
2WF332_06 IN-BASIN RACKS/OTHER DEBRIS CLEANUP

TOTAL 060

2002 2003 2004 2005 2006 2007 2008 2009

0 .9 0.9 0.9 0.6

0.9 0.9 0.9 0.6

REMOVE RADIOACTIVE WATER - 8.0

2WF340_08 K-EAST WATER CLEANUP EQUIPMENT ACQUISITION
2WF345 08 K-EAST BASIN WATER FEED AND CLEANUP

TOTAL 080

TRANSPORT FUEL FROM K BASINS - 11.0

2WC065 11 TRANSPORT TO BARGE AND SLUDGE FACILITY

TOTAL 11A

0,5 0.5 0.3

DESIGN STAB/PROCESS FACILITY - 12.0

2WE215_12
2WE220 12
2WE225 12
2WE226_12
2WE227_12
2WE228 12
2WE23012
2WE231_12
2WE232_12

SLUDGE PROCESS/STAB FACIL PRELIMINARY DESIGN
SLUDGE PROCESS/STAB FACILITY TECHNICAL DEVEL
PREP PREL SLUDGE PROCESS/STAB FACIL SFTY ANALYS
APPR PREL SLUDGE PROCESS/STAB FACIL SFTY ANALYS
PREP FNL SLUDGE PROCESS/STAB FACIL SFTY ANALYSIS
APPR FNL SLUDGE PROCESS/STAB FACIL SFTY AALYS
SLUDGE PROCESS/STAB FACILITY FINAL DESIGN
SLUDGE CONTAINER DESIGN/PROC SPEC
SLUDGE CONTAINER PROCUREMENT

TOTAL 120

CONSTRUCT STAB/PROCESS FACILITY - 13.0

2WE23513 SLUDGE PROCESS/STAB FACILITY CONSTRUCTION
2WE24013 SLUDGE PROCESS FACILITY ORR & OPS TEST

TOTAL 130

STABILIZE/PROCESS FUEL - 14.0

2WE245_14 SLUDGE PROCESS/STAB FACILITY OPERATION

TOTAL 140

D & D FACILITIES - 16.0

2WA006_16 K BASIN PREPARE FOR D & D
2WE247_16 SLUDGE PROCESS/STAB FAC CLEANOUT & 0 & 0

4.8 4.8

4.8 4.8

2.8

2.8

12.5 30.0
3.8 9.0

16.3 39.0TOTAL 160

DESIGN INTERIM STORAGE FACILITY - 17.0

2WE255_17

2WE257_17
2WE258_17

INTERIM STRG (SLUDGE/GLASS) FACILITY DESIGN
PREPARE INTERIM STORAGE VAULT SAFETY ANALYSIS
APPROVE INTERIM STORAGE VAULT SAFETY ANALYSIS

TOTAL 170
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PRIMAVERA PROJECT PLANNER ALTERNATE 4, REV G, 10/14/94

COST LOADING REPORT

ALTERNATIVE 4 , REVISION G, 10/14/94 TOTAL USAGE FOR YEAR

ACT ID DESC

CONSTRUCT INTERIM STORAGE FACILITY - 18.0

2WE260_18 INTERIM STRG (SLUDGE/GLASSI VAULT CONSTRUCTION
2WE262 18 INTERIM STORAGE FACILITY ORR AND OPS TESTING

TOTAL 180

STORE FUEL IN INTERIM STORAGE FACILITY - 20.0

2WE265_20 INTERIM SLUDGE STORAGE FACILITY OPERATIONS
2WE270_20 INTERIM SLUDGE STORAGE FACIL OPERATIONS TO END

TOTAL 200

START DATE 010CT93 FIN DATE 31MAR12

DATA DATE 010CT93 PAGE NO. 1- 2

FY FY FY FY FY FY FY FY
2002 2003 2004 2005 2006 2007 2008 2009

1.1 1.1 1.1 1.1 1.1 1.1 1.1

1.1 1.1 1.1 1.1 1.1 1.1 1.1

BNFL CONTRACT . 21.0

1.0
0.6

1.6

2WE248_21 BNFL CONTRACT TO SHIP, PROCESS AND STORE

TOTAL 210

163.9 163.9 163.9

163.9 163.9 163.9

163.9 163.9 163.9 163.9 163.9

163.9 163.9 163.9 163.9 163.9

233.6 233.1 221.4 204.6 204.1 191.6 174.1 170.3

D-94
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PRIMAVERA PROJECT PLANNER ALTERNATE 4, REV G. 10/14/94

REPORT DATE 14OCT94 RUN NO. 231 COST LOADING REPORT START DATE 01OCT93 FIN DATE 31MAR12

15 04

DATA DATE 01OCT93 PAGE NO. . 1- 3
ALTERNATIVE 4 , REVISION G, 10/14/94 TOTAL USAGE FOR YEAR

FY FY FY
ACT ID DESC 2010 2011 2012

PROGRAM ACTIONS COMMON FOR ALL ALTS - 0.0

099010 SNF PROGRAMMATIC EIS AND ROD
090013 PROGRAM MANAGEMENT AND PUBLIC INVOLVEMENT

TOTAL GOB

CHARACTERIZE FUEL - 1.0

2WC018 01 CHARACTERIZATION OF FUEL

TOTAL 01A

CHARACTERIZE SLUDGE - 1.0

2WC097_01 CHARACTERIZATION OF SLUDGE

TOTAL 01B

PACKAGE FUEL - 2.0

2WC020_02 PREPARE CONTAINERIZATION FUEL SAFE ANALYSIS
2WC021_02 APPROVE CONTAINERIZATION FUEL SAFE ANALYSIS
2WC025_02 FUEL CONTAINERIZATION IN-BASIN EQPT/MODS DESIGN
2WC030_02 FUEL CONTAINERIZATION IN-BASIN EQPT/MODS INSTALL
2WC04002 FUEL PACKAGING ORR
2WC06002 K BASINS FUEL PACKAGING AND LOADOUT

TOTAL 02A

PACKAGE SLUDGE - 2.0

2WC090_02 PREPARE SLUDGE CONTAINER SAFETY ANALYSIS
2WC091 02 APPROVE SLUDGE CONTAINER SAFETY ANALYSIS
2WCI10002 SLUDGE IN-BASIN EQUIPMENT DESIGN
2WC110_02 SLUDGE IN-BASIN EQUIPMENT INSTALLATION & PROCMT
2WC115_02 SLUDGE CONTAINERIZATION ORR
2WC117 02 SLUDGE TECHNICAL DEVELOPMENT & DESIGN MANAGEMENT
2WC12002 SLUDGE RETREIVAL EQUIPMENT DESIGN & SUPPLY
2WC125 02 SLUDGE RETREIVAL CONTAINER FABRICATION
2WC13002 SLUDGE CONTAINERIZATION

TOTAL 02B

ONGOING OPERATIONS IN K BASINS - 2.0

2WA003_02 K BASIN ONGOING OPERATIONS
2WA00402 K BASINS UPGRADE MODIFICATIONS
2WAOOS_02 K BASINS ORR

TOTAL 02C

PREPARE FUEL FOR TRANSPORT - 3.0

2WC070_03 PREPARE DOT CERIFICATE OF COMPLIANCE
2WC071_03 APPROVE DOT CERIFICATE OF COMPLIANCE
2WC075_03 FUEL & SLUDGE TRANSPORT CASKS AND RAIL CAR DESN
2WC080_03 FUEL & SLUDGE TRANSPORT EQUIPMENT PROCUREMENT
2WC08503 FUEL & SLUDGE SHIPPING INFRASTRUCTURE ACQUISITN
2WC087_03 FUEL & SLUDGE TRANSPORT ORR

TOTAL 03A
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PRIMAVERA PROJECT PLANNER ALTERNATE 4, REV G, 10/14/94

REPORT DATE 14OCT94 RUN NO. 237 COST LOADING REPORT START DATE 010CT93 FIN DATE 31MAR12
15:04

DATA DATE 01OCT93 PAGE NO. 2- 3
ALTERNATIVE 4 , REVISION 0, 10/14/94 TOTAL USAGE FOR YEAR

FY FY FY

ACT ID DESC 2010 2011 2012

DISPOSE OF DEBRIS - 6.0

2WF330_06 BASIN CANISTERS DEBRIS CLEANUP

2WF332_06 IN-BASIN RACKS/OTHER DEBRIS CLEANUP

TOTAL 060

REMOVE RADIOACTIVE WATER - 8.0

2WF340 08 K-EAST WATER CLEANUP EQUIPMENT ACQUISITION
2WF345 08 K-EAST BASIN WATER FEED AND CLEANUP

TOTAL 080

TRANSPORT FUEL FROM K BASINS - 11.0

2WC065_11 TRANSPORT TO BARGE AND SLUDGE FACILITY

TOTAL 11A

DESIGN STAB/PROCESS FACILITY - 12.0

2WE215_12 SLUDGE PROCESS/STAB FACIL PRELIMINARY DESIGN
2WE220_12 SLUDGE PROCESS/STAB FACILITY TECHNICAL DEVEL
2WE225 12 PREP PREL SLUDGE PROCESS/STAB FACIL SFTY ANALYS
2WE226_12 APPR PREL SLUDGE PROCESS/STAB FACIL SFTY ANALYS
2WE227_12 PREP FNL SLUDGE PROCESS/STAB FACIL SFTY ANALYSIS
2WE228_12 APPR FNL SLUDGE PROCESS/STAB FACIL SFTY ANALYS
2WE230_12 SLUDGE PROCESS/STAB FACILITY FINAL DESIGN
2WE23112 SLUDGE CONTAINER DESIGN/PROC SPEC
2WE23212 SLUDGE CONTAINER PROCUREMENT

TOTAL 120

CONSTRUCT STAB/PROCESS FACILITY - 13.0

2WE235_13 SLUDGE PROCESS/STAB FACILITY CONSTRUCTION
2WE240_13 SLUDGE PROCESS FACILITY ORR & OPS TEST

TOTAL 130

STABILIZE/PROCESS FUEL - 14.0

2WE245_14 SLUDGE PROCESS/STAB FACILITY OPERATION

TOTAL 140

D & D FACILITIES - 16.0

2WA00616 K BASIN PREPARE FOR D & D
2WE24716 SLUDGE PROCESS/STAB FAC CLEANOUT & D & 0

TOTAL 160

DESIGN INTERIM STORAGE FACILITY - 17.0

2WE255_17 INTERIM STRG (SLUDGE/GLASS) FACILITY DESIGN
2WE25717 PREPARE INTERIM STORAGE VAULT SAFETY ANALYSIS
2WE258_17 APPROVE INTERIM STORAGE VAULT SAFETY ANALYSIS

TOTAL 170
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PRIMAVERA PROJECT PLANNER ALTERNATE 4, REV G, 10/14/94

REPORT DATE 140CT94 RUN NO. 237 COST LOADING REPORT START DATE OOCT93 FIN DATE 31MAR12

1S04
DATA DATE 01OCT93 PAGE NO. 3- 3

ALTERNATIVE 4 , REVISION G, 10/14/94 TOTAL USAGE FOR YEAR

FY FY FY
ACT ID DESC 2010 2011 2012

CONSTRUCT INTERIM STORAGE FACILITY - 18.0

2WE260 18 INTERIM STRG (SLUDGE/GLASS) VAULT CONSTRUCTION
2WE262_18 INTERIM STORAGE FACILITY ORR AND OPS TESTING

TOTAL 180

STORE FUEL IN INTERIM STORAGE FACILITY - 20.0

2WE265_20 INTERIM SLUDGE STORAGE FACILITY OPERATIONS
2WE270 20 INTERIM SLUDGE STORAGE FACIL OPERATIONS TO END 1.1 1.1 0.6

TOTAL 200 1.1 1.1 0.6

BNFL CONTRACT - 21.0

2WE24821 BNFL CONTRACT TO SHIP, PROCESS AND STORE 163.9 163.9 82.0

TOTAL 210 163.9 163.9 82.0

REPORT TOTAL 165.1 165.1 82.5
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Summary Cost Basis Information
Alternative 4 - Overseas Processing

Scenario:

Alternative 4 includes the following major activities:

* K Basin modifications to accommodate the BNFL Magnox shipping flask.

* Remove all fuel from existing canisters in both K-East and K-West
and place fuel only into shipping containers.

" Transport shipping cask via railroad to the Port of Benton.

- Transport via barge from Port of Benton to a lower Columbia River
location (e.g., Tidewater facility near Vancouver) where cask are
transferred to specially equipped BNFL ships for transport to the
United Kingdom. Shipping duration is six years.

* Facilities are included to collect, process, and store sludge.

This alternative requires continued operation of K Basins at $42 M/yr for
the entire shipping period. Cost and schedules are developed for K Basin
modifications, transportation to the Port of Benton and sludge processing and
storage (including collection, transportation, drying/processing, and interim
storage). Interim storage capacity is provided for both the processed sludge
and the vitrified waste that maybe returned from England. Cost for transport
form the Port of Benton to England, processing, and storage in the UK were
estimated by BNFL to be in the range of $1 to $2.5 billion. No additional
detail associated with this estimate was available. Shipping and processing
duration were also supplied by the BNFL advocate.

Cost and Schedule Activity Bases:

(Activity numbers are identified in parenthesis, i.e., (098013).)

0.0 Program Actions Common for All Alternatives

Program management, regulatory compliance, and public involvement =
$10.5M/yr from SNF MYPP (Note 4). No cost estimates included for other
actions, common for all alternatives. (098013)

1.0 Characterize Fuel and Sludge

Total 3 year costs - $18 M. ($13M-fuel, $5M-sludge). From prior program
planning documents and discussions with R. Omberg (Note 31). (2WC018,
2WC097)

2.0 (a) Package Fuel

1) Basin equipment design - $ 4.5 M (Note 13) plus $1M additional for
return of overpacks to pool(crane rail mods, basin mod, re-
rack)=$5.5M. (2WC025)
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2) Basin equipment installation = $12.5 M from analogy with
Alternate 3. (2WC030)

3) ORR = $0.1 M. Generic K Basins ORR covers most of this and is
costed at $2.4M in sect. 2.0. (2WC040)

4) Fuel packaging and loadout = $37 M. By analogy with Alternate 3
this activity was judged to be approximately 2x the cost because of
the need to remove all fuel in both basins from existing containers.
Radiation burnout cost is included. (2WC058)

5) SAR = $0.1 M for preparation and $0.1 for approval (Note 17).
(2WC020, 2WC021)

2.0 (b) Package Sludge

1) Sludge equip. design-$2.6M from communication with advocate
(Note 21). (2WC100)

2) Sludge equipment installation = $ 2.5 M from communication with
advocate. (2WC110)

3) Sludge retrieval and containerization equipment = $10 M from
communication with advocate. (2WC120)

4) Sludge container procurement = $ 4 M from communication with
advocate. (2WC125)

5) ORR = $0.2 M
K Basins ORR.

SAIC estimate. Most aspects covered by generic
(2WC115)

6) Containerization labor - $0.8 M
K Basins Operations (Note 32).

7) SAR - 110 K from K. Daschke repo
(2WC090).

8) Approval - $0.1M

from discussion with
(2WC130)

Leon Hoffer,

rt (rounded up to $0.2 M).

(2WC091)

9) Sludge technology development - $2.6M (Note 21).

2.0 (c) Ongoing Operations in K Basins

1) Ongoing operations at $42M/year
(2WA003)

(Note 4) Until processing complete.

2) Upgrade modification-$13.1M (Note 5 overpack sheets) and MYPP
(Note 4). (2WA004)

3) K Basin ORR
(Note 17).

= 20 manyears @ $120K = $2.4M per K. Daschke report
(2WA005)
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3.0 Prepare Fuel and Sludge for Transport

WHC cost for these activities are shown here. Sludge transportation is
included. All BNFL cost for transportation, cask procurement and
licensing support are included in the $1 to 2.5 billion estimate.
Estimates were prepared by analogy to other alternates.

1) Prepare DOT certificate of compliance = $1.0 M. (2WC070)

2) Approve DOT certificate of compliance = $0.5 M. (2WC071)

3) Fuel and sludge cask and rail care design = $1.0 M. (2WC075)

4) Fuel and sludge transport equipment procurement = $2.0 M. (2WC080)

5) Shipping infrastructure acquisition - $20 M (extension of rail
tracks to the Port of Benton = $1.5 M + dock and security
improvements = $0.5 M). (2WC085)

6) Shipping ORR = $0.6 M. (2WC087)

4.0 Design Pre-Interim Storage Facility

NA

5.0 Construct Pre-Interim Storage Facility

NA

6.0 Dispose of Debris

1) Debris disposal includes removal of racks, approximately 2000 empty
canisters, and misc. scrap including lights, conduit, tools,
scaffolding, etc.= $2 M for disposal in burial boxes (Note 30).
(2WF330, 2WF332)

7.0 Transport Fuel from Pre-Interim Storage

NA

8.0 Remove Radioactive Water

1) KE feed and bleed activities = $1.9 M/yr to the year 2002 = $11.4 M
per discussions with advocate (Note 24). (2WF345)

2) KE cleanup equipment = $14.9M per discussions with advocate. Feed
and bleed clean up assumed to continue at $1.9 M/yr until shipping

- is complete.

9.0 Store Sludge

NA
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10.0 Per-Interim Storage of Fuel

NA

11.0 Transport Fuel from K Basin

1) A total 17 shipments of 24 cask each to Port of Benton. (i.e.,
24 cask per ship load. Casks staged in K Basins Area) = $1.0 M.

2) Sludge shipment (20%) of fuel + $2.OM.

12.0 Design Stabilization/Processing Facility

Estimates are developed from adjustment of Alternate 3 - for sludge
capability only.

1) Preliminary design costs = $1.3M. (2WE215)

2) Technology development = $9.8M. (2WE220)

3&4) SAR costs from K. Daschke report PSAR = 1.0 (prepare) + 0.4
(approval). FSAR - 0.9 (prepare) + 0.5 (approval). (2WE225, 226,
227, 228)

5) Final design costs = $4.7 M. (2WE230)

6) Sludge container specification = $0.1 M (2WE231)

7) Cost of sludge containers = $1.0 M. (2WE232)

13.0 Construct Stabilization/Processing Facility

1) Construction cost - $16.1 M. Discussion with WHC to adjust from
Alternate 3. (2WE235)

2) ORR costs from K. Daschke report plus OTP costs estimated by SAIC =
$3.6 M. Includes the cost of a full operating staff during OTP
phase. (2WE240)

14.0 Stabilize/Process Fuel

1) Operations costs from Note 5 reduced by SAIC evaluation of facility
staffing. $9.0 M/yr for 2 years = $18 M. (2WF245)

15.0 Dispose of Generated Wastes

NA

16.0 D&D Facilities

1) K Basins preparation for D&D (i.e., transition costs) = $30 M/yr x 3
yrs - $90 M from MYPP (Note 4). D&D cost for existing facilities
not included based on DOE estimating guideline. (2WA006)
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2) Sludge processing facility cleanout and D&D = $45 M (2WE247)

17.0 Design Interim Storage Facility

1) Design costs = $1M for site. Vendor Design costs included in $ 29 M
construction estimate in 18.0 below. (2WE255)

2) SAR from K. Daschke report = $0.5 M. SAR approval = $0.3 M.
(2WE257, 2WE258)

18.0 Interim Storage Facility Construction

1) Reduced scope storage facility = $29 M. (2WE260)

2) Vault ORR - $0.2 M. (2WE262)

19. Transport Dry Storage Casks

NA

20.0 Store Fuel in Interim Storage Facility

1) Operating cost during shipping since facility is not co-located
requires the base operating cost of $1.5 M from below plus 5
FTEs/shift times 3
shift - $3.3 M/vr.

2) Operating cost increased from 360 K/yr to $1.5 M/vr based on SAIC
judgement. Basis for 1.5 M is 10 FTE @ 120 K/yr + 300 K in
materials, utilities, and overheads.

21.0 BNFL Contract to Ship, Process, and Store

1) BNFL contract range = $1 to 2.5 billion per BNFL advocate.
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EARLY EAALY BUDGET
START FINISH COST I FY95 I FY96 I FY97 FY98 I FY99 I FY00 I FY01 |Y02 [ FY03 I FY04 I FY05 I FY06 F 7 FY08 FY09 I FY10 I FY11 i FY12

INOV94 31OCT94 0

IDEC00 30NOVOO 0

IMAY06 30APR06 0

1MAYI 30APRi 0

1APR12 31MAR12 0

1OCT94 30APR06 t21

1NOV94 30SEP97 13

INOV94 30SEP97 5

1FEB95 30NOV06 69

1NOV94 30NOVOO 24

INOV94 30NOV06 277

1NOV95 30NOV98 It

1DEC97 30NOV01 10

1APR95 31OCT02 18

10EC98 30NOV06 10

IJUN95 31MAR06 41

1MAR99 30NOV01 140

1DEC01 30APR06 68

1DEC96 30APR06 I

1DEC01 30APR11 180

1NOV94 31AUG96 12

1NOV96 30NOV98 77

IDEC98 31MAR12 69

DECISION TO IMPLEMENT SELECTED ALTERNATIVE
0

FUEL AND SLUDGE REMOVAL COMPLETE

SNF TRANSFER TO INTERIM STORAGE COMPLETE

FACILITIES 0 & 0 COMPLETE

DECISION BASIS ACTIVITIES COMPLETE

PROGRAM ACTIONS COMMON FOR ALL ALTS - 0 0

CHARACTERIZE FUEL - 1 0

CHARACTERIZE SLUDGE -1.0

PACKAGE FUEL - 2 0

PACKAGE SLUDGE - 2.0

ONGOING OPERATIONS IN K BASINS - 2 0

PREPARE FUEL FOR TRANSPORT - 3.0

DISPOSE OF DEBRIS - 6 0

REMOVE RADIOACTIVE WATER - 8.0

TRANSPORT FUEL FROM K BASINS - 11.0

DESIGN STAB/PROCESS FACILITY - t2,0

CONSTRUCT STAB/PROCESS FACILITY - 13.0

STABILIZE/PROCESS FUEL - 14 0

DISPOSE OF GENERATED WASTES - 15.0

0 0 0 FACILITIES - 16.0

DESIGN INTERIM STORAGE FACILITY - 17.0

CONSTRUCT INTERIM STORAGE FACILITY - 18.0

STORE FUEL IN INTERIM STORAGE FACILITY - 20 0

FY95 FY96 I FY97 I FY96 I FY99 1 FY00 r FY01 I FY02 I FY03 I FY04 r FY05 FY06 FY07 I FYOB I FY09 J FY10 I FYI I FYI2

Plot Date 18OCT94 AVS F1149
ata GASIN REVISION F 10/14/94

Proect Start 10CT93 V 0 I APD E R MrV DE C SI
Project Finisn 31MAR12 SNF EXPEDI TE0 REMOVAL DECISION
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EARLY EARLY ORIG BUDGET
PBK I PBK2 START FINISH OUR COST FY95 I FY96 I FY97 v FY9 I F Y I FY01 I FY02 I FY03 I FY04 I FY05 FY0 FY07 FY08 I FY09 FY10 FY11 FY

OECISION BASIS KEY OATES - 00
098005 DECISION TO IMPLEMENT PRFERRED ALTERNATIVE

00A T00 INV94 0 .0 0
098005 FUEL ANO SLULGE REMOVAL CDMPLETE

00A to 30NoVoo a 0 0 098004 SWE TRANSFER TO STAGEISTORAGE COMPLETE
00A 200 30APR08 aQ 0

098008 FACILITIES 0 & 0 COMPLETE
00A 300 30APR11 0 .0 0

09009 DECISION BASIS ECIIVII ES COALETE
00A 400 31MAR12 0 0 0

PROGRAM ACTIONS CO4M4ON FOR ALL ALTS - 0.0
2W0015 02 N OSIGN RwUIRMENTS FOR PREFERFED ALTERNATIVE

005 too INOV94 31OCT95 24 0
QSQA WN PRCGRAMMeATIC EtS AND ROD)

00B 310 IOCT94 30JUN95 9 0
09830B 4ANFL0 SITE EIS AM ROO

000 320 tJUL95 310ECM5 18 01

006 320 NV94 3MAY9C FUEL REMOVAL INTERIM ACTION EA

098010 FUEL REMOVAL INTERIM ACTION EIS :I
006 320 1NOV94 310EC95 14 0 c- n

09B013 PROGRAM MOMT REG COMLY AND PUBLIC INVOLVEMENT
008 400 tNOV94 30APR05 138 120 8

CHARACTERIZE FUEL - 1.0
C018 01 CHARACTERZATION OF FUEL

0* _200 INOV94 30SEP97 35 13.0 C
CHARACTERIZE SLUDGE - 1,0

2PCO97 01 CHARACTfRIZATION OF SLUDGE
0e to00 1NOV94 30SEP97 35 5.0 ..

PACKAGE FUEL - 2.0
2WC025 02A K-E/M FUEL NCO PKG IN-BASIN EOPT/MO0S OESN

02A 100 2FEB95 3JANNO 12 2 6 0
2WC030 02A K-EASr FUEL MCO PACK IN-BSN EPt1/M00S INSTL

02A 100 iFEB96 31JAN97 12 6 3
2CE0- 2A FUEL CO DSIGN & PROCUREMENT SPECIFICAT ION

02A 20a uJA97 3MSE997 9 3F"I
2WO055 02A FUEL wCa PROCUREMENT

02A 200 1 JuN98 31MAY00 24 __ 40 6 -
09040_02A K-EAST FUEL ME0 PACKAGING ORR

02* 300 ISEP 5 30NOV98 3 . -
2WC4E 3 02 A K-EAST FUEL NCO PACKAGING AND LOADOUT

02A 400 1()ECga 30NOV99 12 3 7
2WC020_02A PREP K-EAST FUEL MCD OVPK CPS SAFE ANALYSIS

02A 500O 1AUG97 31MAR98 a .1 -

2WC021 02A APPROVE K-EAST FUEL NCO DVPK UPS SAFE ANALY
024 500 1APR98 31AU98 5 1 -D -

2WC030 029 K-WEST FUEL HCO PACK IN-85N EOPT NOS INSTL
02A 900 1MAR99 31AUG99 6 5 0

2C0A002S K-WEST FUEL NCO PACKAGING ORR
02A 900 ISEP99 30NOV99 I 1 11

02A m DEC99 3aN0vO Q2 2 0 n2WC 028 K-ESE FUEL MCD PACKAGING AN) LOADOUT

P121 900 IOES 30NOV9 K 2AIN 0

C4 K.,ASINS REVISION H 10/17194
Data Sate 2OCT93o KBA IN
Project Start 2tCT93 EX PE'' DIT Apoave
Pr e t Fnsn SNF EXPEDITED REMOVAL DECISION

PATH FORWARD(d Primavera Sytoms Inc.
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EARLY EARLY ORIG BUDGET
P8KI PBK2 START FINISH OUR COST I FY95 I FY96 FY97 I FY98 1 FY99 f FY0 I FY01 FY02 I FY03 1 FY04 I FY05 I FY i 7 FYOB I FY09 I FY10 FY11 FY 12

TRANSPORT FUEL FROM K BASINS - 11.0

II t IEC98 3NNVO 2' 10.0 .C 7FF SLUDGE TRANSPIAT FROM K-E TO STG/STG FAC

DESIGN STAB/PROCESS FACILITY - 12.0
MJ. 21 A PROCESS FAC[LITY PRELIMINARY DESIGN

220 t00 113"95 28FEB97 22 4.0 I
2WFE20JEA PROCESS FACILITY TECHNICAL DEVELOPMENT

120 200 t"U.95 31JAY97 24 19.7
1F5 32A PEPARE PROCESS FACILITY PREL SAFETY ANALYSIS

120 300 1MAR97 26FESB8 t2 2.0 5 2612A APPROVE PROCESS FACILITY PREL SAFETY ANALYSIS
120 300 1MAR96 3 AUG9 _ 6 _ .4

0 1 6 9?7 t2A PREPARE PROCESS FACILITY FINAL SAFETY ANALYSIS
120 3w0 ISE9 31AUG99 12 .9

E 023712A APPROVE PROCESS FACILITY FINAL SAFETY ANALYSIS
120 300 1SEP99 3IMAROO 7 .5J

21E00 1 PROCESS FACILITY FINAL DESIGN
120. 400 2MAR97 26FEB99 24 24.5

CONSTRUCT STAB/PROCESS FACILITY - 13.0
?AE?3& 13& PROcEss FACILITY CaNSIFAXIIDN

130 200 1MAR99 28FEB01 24 74 8 F 
2236 13 CANISTER DESLUGGE FACILITY CONSTFAICTION

130 too 1MAR99 28FEB02 24 43 8
o 0 M 1 V. 3A PROCESS FACILITY GRA & OPS TEST

STABILIZE/PROCESS FUEL - 14.0
2WE245 14A PROCESS FACILITY OPS FROM LAG STORAGE

240 I00 IDECOI 30APR06 53 67 6
DISPOSE OF GENERATED WASTES - 15.0

2WF400 0 D SYSTEM GENERATED WASTES 0[SPOSAL-CONTAINERIZATN
150 Ica IBEC96 30NOVOO 2. 3

2WF405 15 SYSTEM GENERATED WASTES DISPOSAL-STAS/PROCESS
150 200 1DEC02 30APR06 53 9
O & D FACILITIES - 16.0

2%A005 55 X BASIN PREPARATION FOR 0 & D
t60 200 2DEC01 30NOV04 35 90 0

2WE247 16 PROCESS/STAB FACILITY CLEANOUT OS
I00 300 2MAYO6 30APR21 60 90 0

DESIGN INTERIM STORAGE FACILITY - 17.0
2WE254 17 STAGE/SIG FACILITY PRELIMINARY DESIGN

170 100 1NOV94 32.Lt95 9 1,5
2wE255 17 PREP PRELIM. STAGE/SIG FACIL SFTY ANALYSIS

170 100 1AUG9 31JIL6 12 l'D
2WE259 17 STAGE/STG FACILITY FINAL DESIGN

170 LoG JALG95 31DCT9 15 6.0
2WE25617 APPR PRELIM. STAGE/STG FACIL SFTY ANALYSIS

170 200 IAUG95 31JAN97 6 4
2WE257 17 PREPARE FINAL STAGE/STG VAILT SAFETY ANALYSIS

170 200 IFE897 3Js9 2 .9
2W 2587 APPROVE FINAL STAGE/STG FACIL SAFETY ANALYSIS

170 200 IFEB 31AUG96 7 .5 -

DtO. C4Tt... tK BASINS REVISION H 10/17/94
Project Start 10CK93 BASI Date iin fl A
Project Fintan 31MAR12 SNF EXPEDITED REMOVAL DECISION

PATH FORWARD(ci Priavera Systes. Inc.
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EARLY EARLY ORIG BUOGET
P8K 1 P9K2 START FINISH OUR COST FY95 I FY96 I FY97 FY98 FY99 j FnQ t FY01 I FY02 FY03 FY04 I FY05 FY06 I FY07 I FY08 i FY9 FY10 IFY11 IFY12
CONSTRUCT INTERIM STORAGE FACILITY - 18.0

LwFg§0-1@A STAGE/STG VAL.T CONSTRUCTION
180 100 NOV96 30APR98 18 72.0 S Vr

0 t 30NOV98 5 5,0P 5262 181 STAGE/STG FACILITY OPS TESTING AM 0F

STORE FUEL IN INTERIM STORAGE FACILITY - 20.0

200 300 lOEC9 30NOV0 24 1.0

200 300 IDEC00 30NOV01 12 2.8

200 300 1DEC01 30APR06 53 39.8

200 400 1MAY05 31MAR12 71 a 9

2WE263 20 2TAGE/STG PS UARING TRANSPORATION

F2924-20 STAGEISTG OPERATIONS

2WE265 20 DY STORAGE OPS FPOM PROCESS FACILITY

2E27020 T GESTYAGE FACILITI OPERAIIONS TO EYE

Gll .A... ..T. K BASINS 0" " EcS 14 0/91/94
Project Sirts 31OAt93 SNF EXPEDITED REMOVAL DECISION

PATH FORWARD
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PRIMAVERA PROJECT PLANNER PATH FORWARD

REPORT DATE 18OCT94 RUN NO, 364
11:04

FORWARD PATH, REV H, 10/17/94

COST LOADING REPORT

TOTAL USAGE FOR YEAR

START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE 010CT93 PAGE NO. 1- 1

ACT ID DESC TOTAL
pY FY FY FY FY FY pY

1995 1996 1997 1998 1999 2000 2101

PROGRAM ACTIONS COMMON FOR ALL ALTS - 0.0

09B013 PROGRAI MGMT, REG COMPLY AND PUBLIC INVOLVEMENT

TOTAL 0B

CHARACTERIZE FUEL - 1.0

2WC018_01 CHARACTERIZATION OF FUEL

TOTAL OIA

CHARACTERIZE SLUDGE - 1.0

2WC097_01 CHARACTERIZATION OF SLUDGE

TOTAL 01B

120.8 9,6 10.5 10.5 10.5

120.8 9.6 10.5 10.5 10.5

13.0 4.1 4.5 4.5

13.0 4.1 4.5 4.5

5.0 1.6 1.7 1.7

5.0 1.6 1.7 1.7

10.5 10.5 10.5

10.5 10.5 10.5

PACKAGE FUEL - 2. 0

PREP K-EAST FUEL MCO OVPK OPS SAFE ANALYSIS
APPROVE K-EAST FUEL MCO OVPK OPS SAFE ANALY
K-E/W FUEL MCO PKG IN-BASIN EQPT/MODS DESN
K-EAST FUEL MCO PACK IN-BSN EQPT/MODS INSTL
K-WEST FUEL MCO PACK IN-BSN EQPT MODS INSTL
K-EAST FUEL MCO PACKAGING ORR
K-WEST FUEL MCO PACKAGING ORR
FUEL MCO DESIGN & PROCUREMENT SPECIFICATION
FUEL MO PROCUREMENT
K-EAST FUEL MCO PACKAGING AND LOADOUT
K-WEST FUEL MCO PACKAGING AND LOADOUT

TOTAL 02A

0.3
0.1
2.6
6.3

5.0
0.1
0.1
0.3

48.6
3.7

2.0

69.1

0.1 0.2
0.1

1.7 0.9
4.2 2.1

0.3

5.0

0.0 0.1

0.0

8.1 24.3 16.2
3.1 0.6

1.7

1.7 5.1 2.5 8.5 32.5 18.5

PACKAGE SLUDGE - 2.0

2WC090_02 PREPARE SLUDGE CONTAINERIZATION OPS SAFE ANALYS
2WC091_02 SLUDGE CONTAINER SAFETY ANALYSIS & APPROVAL
2WC100_02 SLUDGE IN-BASIN EQUIPMENT DESIGN
2WC110 02 SLUDGE IN-BASIN EQUIPMENT INSTALLATION & PROCMT
2WC11502 SLUDGE CONTAINERIZATION ORR
2WC117_02 SLUDGE TECHNICAL DEVELOPMENT & DESIGN MANAGEMENT
2WC120_02 SLUDGE RETREIVAL EQUIPMENT DESIGN & SUPPLY
2WC12502 SLUDGE RETREIVAL CONTAINER FABRICATION
2WC130_02 SLUDGE MCO CONTAINERIZATION

TOTAL 02B

0.2
0.1
2.6
2.5

0.2
2.6

10.0
4.0

0.2
0.0

1.7 0.9
0.8

1.2 1.3
4,2 5.8

1.8

0.1

1.7
0.1 0.1

0.1

2.0 0.2
1.6 0.7 0.8

23.8 7.1 10.7 4.0 0.3 0.8 0.8

0.1

0.1

ONGOING OPERATIONS IN K BASINS - 2.0

K BASIN ONGOING OPERATIONS
K BASINS UPGRADE MODIFICATIONS
K BASINS ORR

258.2
16.1

2.4

41.2

3.0
42.0 42.0 42.0 42.0 42.0 7.0
13.1

2.4

TOTAL 02C 276.7 44.2 57.5 42.0 42.0 42.0 42.0 7.0

PREPARE FUEL FOR TRANSPORT - 3.0

PREPARE FUEL & SLUDGE TRANSPORTATION SARP
APPROVE FUEL & SLUDGE TRANSPORTATION SARP
FUEL & SLUDGE TRANSPORT CASKS AND RAIL CAR DESN
FUEL & SLUDGE TRANSPORT EQUIPMENT PROCUREMENT
FUEL & SLUDGE SHIPPING INFRASTRUCTURE ACQUISITN

2WC020 02A
2WC021_02A
2WC025 02A
2WC030 02A
2WC030 02B
2WC040_02A

2WC040 02B
2WC050-02A
2WCOSS_02A
2WC06002A
2WC060 028

0.1

0.3

0,3

2WA003_02
2WA004 02
2WAOOS_02

2WC070_03
2WC071_03
2WC075_03

2WC080_03

2WC085_03

0.6
0.1
2.0
8.0
0.0

0.3 0.3
0.1

1.0 1.0

1.1

0.0

0.0
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PRIMAVERA PROJECT PLANNER PATH FORWARD

REPORT DATE 18OCT94 RUN NO. 364
11 04

COST LOADING REPORT START DATE 010CT93 FIN DATE 31MAR12

DATA DATE 01OCT93 PAGE NO. 2- I

FORWARD PATH, REV H. 10/17/94 TOTAL USAGE FOR YEAR

FY FY FY FY FY FY FY

ACT ID DESC

PREPARE FUEL FOR TRANSPORT - 3.0

2WC087 03 FUEL & SLUDGE TRANSPORT ORR

TOTAL 03A

TOTAL 1995 1996 1997 1998 1999 2000 2001

0.1

10.8 1.0 2.3 6,8 0.7

DISPOSE OF DEBRIS - 6.0

2WF330_06 IN-BASIN CANISTERS DEBRIS CLEANUP
2WF332_06 IN-BASIN RACKS/OTHER DEBRIS CLEANUP

TOTAL 060

REMOVE RADIOACTIVE WATER - 8.0

2WF340 08 K-EAST WATER CLEANUP EQUIPMENT ACQUISITION
2WP345_06 K-EAST BASIN WATER FEED AND CLEANUP

TOTAL 080

TRANSPORT FUEL FROM K BASINS - 11.0

2WC065s07 FUEL & SLUDGE TRANSPORT FROM K-E TO STG/STG FAC

TOTAL 11A

10.0

10.0

4.2 5.0 0.8

4.2 5.0 0.8

DESIGN STAB/PROCESS FACILITY - 12.0

PROCESS
PROCESS
PREPARE

APPROVE
PREPARE
APPROVE
PROCESS

FACILITY PRELIMINARY DESIGN
FACILITY TECHNICAL DEVELOPMENT
PROCESS FACILITY PREL. SAFETY ANALYSIS
PROCESS FACILITY PREL. SAFETY ANALYSIS
PROCESS FACILITY FINAL SAFETY ANALYSIS
PROCESS FACILITY FINAL SAFETY ANALYSIS
FACILITY FINAL DESIGN

TOTAL 120

4.0
19.7

1.0
0.4
0.9
0.5

14.6

41.1

0.8 2.3 1.0
3.3 9.9 6.6

0.6

4.0 12.1

0.4
0.4
0.1 0.8

0.1
4.3 7.3 3.0

12.4 8.2 3.9

CONSTRUCT STAB/PROCESS FACILITY - 13.0

2WE23513A
2WE236_13
2WE240 13A

TOTAL

PROCESS FACILITY CONSTRUCTION
CANISTER DESLUDGE FACILITY CONSTRUCTION
PROCESS FACILITY ORR & OPS TEST

130

74.8
43.8
21.0

139.6

21.8 33.4 19.6
12.8 17.9 13 1

16 .3

34.6 51.3 49.0

STABILIZE/PROCESS FUEL - 14.0

2WE245_14A PROCESS FACILITY OPS FROM LAG STORAGE

TOTAL 140

DISPOSE OF GENERATED WASTES - 15.0

2WF400 15 SYSTEM GENERATED WASTES DISPOSAL-CONTAINERIZATN
2WF405_15 SYSTEM GENERATED WASTES DISPOSAL-STAS/PROCESS

TOTAL 150

67.6

67.6

0.3
0.9

1.2

0.1 0.2 0.0

0.1 0.2 0.0

D & D FACILITIES - 16.0

2WAO06_16 K BASIN PREPARATION FOR D & D
2WE247 16 PROCESS/STAB FACILITY CLEANOUT & D&D

90.0
90.0

0-109

3.4

6.6

10.0

2.8 0.6
1.8

2.8 2.4

6.6
11.4

18.0

2.2 4.4

2.2 2.2

2.2 2.2

2.2 4.4

1.9 1.9

1.9 1.9

1.9

1.9

2WE215_12A
2WE220_12A
2WE225_12A
2WE226_12A
2WE227 12A
2WE22812A
2WE230_12A

1.9 1.9

1.9 1.9

0.4

0.4
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PRIMAVERA PROJECT PLANNER PATH FORWARD

REPORT DATE 18OCT94 RUN NO. 364
11:04

COST LOADING REPORT START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE 01OCT93 PAGE NO. 3- 1
FORWARD PATH, REV I, 10/17/94 TOTAL USAGE FOR YEAR

py FY FY FY FY FY FY
ACT ID DESC

D k D FACILITIES - 16.0

TOTAL 160

DESIGN INTERIM STORAGE FACILITY - 17.0

TOTAL 1995 1996 1997 1998 199 2000 2001

180.0

2WE25417 STAGE/STG FACILITY PRELIMINARY DESIGN
2WE255_17 PREP PRELIM. STAGE/STG FACIL SFTY ANALYSIS
2WE256_17 APPR PRELIM. STAGE/STG FACIL SPTY ANALYSIS
2WE257_17 PREPARE FINAL STAGE/STi VAULT SAFETY ANALYSIS
2WE258_17 APPROVE FINAL STAGE/STG FACIL SAFETY ANALYSIS
2WE259_17 STAGE/STG FACILITY FINAL DESIGN

TOTAL 170 -

CONSTRUCT INTERIM STORAGE FACILITY - 18.0

2WE260_IA STAGE/STI VAULT CONSTRUCTION ,
2WE262_18A STAGE/STG FACILITY OPS TESTING AND ORR

TOTAL 180

1.5 1.5
1.0 0.2
0.4
0.9
0.
8.0 1.1

12.3 2.7

0.8

0.1

6.4

7.4

72.0
5.0

77.0

0.3
0.6

0.5

1.4

0.3
0.5

0.8

44,0 28.0
3.0

44.0 31.0

STORE FUEL IN INTERIM STORAGE FACILITY - 20.0

STAGE/STG OPS DURING TRANSPORATION
STAGE/STG OPERATIONS
DRY STORAGE OPS FROM PROCESS FACILITY
STAGE/STORAGE FACILITY OPERATIONS TO END

TOTAL 200

18. G
2.8

39.8
8.9

69.4

7.5 9.0 1.5
2.3

7.5 9.0 3.8

----.- -I ----- --2- - ---------

1145.5 77.3 114.9 127.1 '112.8REPORT TOTAL 143.1 141.8 75.8
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PRIMAVERA PROJECT PLANNER PATH FORWARD

REPORT DATE 18OCT94 RUN NO. 364 COST LOADING REPORT START DATE 01OCT93 FIN DATE 31MAR12

11:04

DATA DATE 01OCT93 PAGE NO. 1- 2

FORWARD PATH, REV H. 10/17/94 TOTAL USAGE FOR YEAR

FY FY FY FY FY FY FY FY
ACT ID DESC 2002 2003 2004 2005 2006 2007 2008 2009

PROGRAM ACTIONS COMMON FOR ALL ALTS - 0.0

098013 PROGRAM MGNT, REG COMPLY AND PUBLIC INVOLVEMENT 10.5 10.5 10.5 10.5 6.1

TOTAL ODE 10.5 10.5 10.5 10.5 6.1

CHARACTERIZE FUEL - 1.0

2WCO1B 01 CHARACTERIZATION OF FUEL

TOTAL 01A

CHARACTERIZE SLUDGE - 1.0

2WC097_01 CHARACTERIZATION OF SLUDGE

TOTAL 01B

PACKAGE FUEL - 2.0

2WC020_02A PREP K-EAST FUEL MCO OVPK OPS SAFE ANALYSIS
2WC021_02A APPROVE K-EAST FUEL MCO OVPK OPS SAFE ANALY

2WC025_02A K-E/W FUEL MCO PKG IN-BASIN EQPT/MODS DESN
2WC030_02A K-EAST FUEL MCO PACK IN-8SN EQPT/MODS INSTL

2WC030_02B K-WEST FUEL MCO PACK IN-BSN EQPT MODS INSTL

2WC040_02A K-EAST FUEL MCO PACKAGING ORR
2WC040_02B K-WEST FUEL MCO PACKAGING ORR
2WCOSO-02A FUEL MCO DESIGN & PROCUREMENT SPECIFICATION

2WC055 02A FUEL MCO PROCUREMENT

2WC06_02A K-EAST FUEL MCO PACKAGING AND LOADOUT
2WC060_02B K-WEST FUEL MCO PACKAGING AND LOADOUT

TOTAL 02A

PACKAGE SLUDGE - 2.0

2WC09002 PREPARE SLUDGE CONTAINERIZATION OPS SAFE ANALYS

2WC091_02 SLUDGE CONTAINER SAFETY ANALYSIS & APPROVAL
2WCIGO_02 SLUDGE IN-BASIN EQUIPMENT DESIGN
2WCI10_02 SLUDGE IN-BASIN EQUIPMENT INSTALLATION & PROCMT
2WCI1S-02 SLUDGE CONTAINERIZATION ORR
2WC117_02 SLUDGE TECHNICAL DEVELOPMENT & DESIGN MANAGEMENT

2WC120_02 SLUDGE RETREIVAL EQUIPMENT DESIGN & SUPPLY
2WC125_02 SLUDGE RETREIVAL CONTAINER FABRICATION

2WC13002 SLUDGE MCO CONTAINERIZATION

TOTAL 02B

3NGOING OPERATIONS IN K BASINS - 2.0

IWA003_02 K BASIN ONGOING OPERATIONS
2WA00402 K BASINS UPGRADE MODIFICATIONS
2WA00502 K BASINS ORR

rOTAL, 02C

PREPARE FUEL FOR TRANSPORT - 3.0

2WC070_03 PREPARE FUEL & SLUDGE TRANSPORTATION SARP

!WC07103 APPROVE FUEL & SLUDGE TRANSPORTATION SARP
2WC075_03 FUEL & SLUDGE TRANSPORT CASKS AND RAIL CAR DESN
2WCO08003 FUEL & SLUDGE TRANSPORT EQUIPMENT PROCUREMENT

2WC085_03 FUEL & SLUDGE SHIPPING INFRASTRUCTURE ACQUISITN
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PRIMAVERA PROJECT PLANNER

REPORT DATE 18OCT94 RUN NO. 364 COST LOADING REPORT START DATE 01OCT93 FIN DATE 31MAR12

11:04

DATA DATE 01OCT93 PAGE NO. 2- 2

FORWARD PATH, REV H, 10/17/94 TOTAL USAGE FOR YEAR

FY FY PY FY FY FY FY F

ACT ID DESC

PREPARE FUEL FOR TRANSPORT - 3.0

2WCO8 03 FUEL & SLUDGE TRANSPORT ORR

TOTAL 03A

DISPOSE OF DEBRIS - 6.0

2WP330_06 IN-BASIN CANISTERS DEBRIS CLEANUP
2WF332 06 IN-BASIN RACKS/OTHER DEBRIS CLEANUP

TOTAL 060

2002 2003 2004 2005 2006 2007 2008 2009

0.4

0.4

REMOVE RADIOACTIVE WATER - 8.0

2WF340_08 K-EAST WATER CLEANUP EQUIPMENT ACQUISITION
2WF345_48 K-EAST BASIN WATER FEED AND CLEANUP

TOTAL 080

TRANSPORT FUEL FROM K BASINS - 11.0

2WC06507 FUEL & SLUDGE TRANSPORT FROM K-E TO STG/STG FAC

TOTAL IIA

DESIGN STAB/PROCESS FACILITY - 12.0

2WE215_12A
2WE220 12A
2WE225_12A
2WE22612A
2WE227 12A
2WE228 12A
2WE230 12A

PROCESS

PROCESS
PREPARE
APPROVE
PREPARE
APPROVE
PROCESS

1.9 0.2

1.9 0.2

FACILITY PRELIMINARY DESIGN
FACILITY TECHNICAL DEVELOPMENT
PROCESS FACILITY PREL. SAFETY ANALYSIS
PROCESS FACILITY PREL. SAFETY ANALYSIS
PROCESS FACILITY FINAL SAFETY ANALYSIS
PROCESS FACILITY FINAL SAFETY ANALYSIS
FACILITY FINAL DESIGN

TOTAL 120

CONSTRUCT STAB/PROCESS FACILITY - 13.0

2WE23513A
2WE23613
2WE240_13A

PROCESS FACILITY CONSTRUCTION
CANISTER DESLUDGE FACILITY CONSTRUCTION
PROCESS FACILITY ORR & OPS TEST

TOTAL 130

4.7

4.7

STABILIZE/PROCESS FUEL - 14.0

2WE245 14A PROCESS FACILITY OPS FROM LAG STORAGE

TOTAL 140

12.8 15.3

12.8 15.3

15.3 15.3

16.3 15.3

8.9

8.9

DISPOSE OF GENERATED WASTES - 15.0

2WF400_15 SYSTEM GENERATED WASTES DISPOSAL-CONTAINERIZATN
2WF405_15 SYSTEM GENERATED WASTES DISPOSAL-STAB/PROCESS

TOTAL 150

0.2 0.2 0.2 0.2 0.1

0.2 0.2 0.2 0.2 0.1

D & 0 FACILITIES - 16.0

2WA006_16 K BASIN PREPARATION FOR D & 0
2WE247 16 PROCESS/STAB FACILITY CLEANOUT & D&D

25.0 30.0 30.0 5.0
7.5 13.0 18.0 18.0

0-112

PATH FORWARD



WHC-EP-0830 REV 0, Vol. II

PRIMAVERA PROJECT PLANNER PATH FORWARD

REPORT DATE 18OCT94 RUN NO. 364
11:04

COST LOADING REPORT START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE 01OCT93 PAGE NO. 3- 2
FORWARD PATH, REV H. 10/17/94 TOTAL USAGE FOR YEAR

FY FY FY FY FY FY FY pY
ACT ID DESC

D & D FACILITIES - 16.0

TOTAL 160

2002 2003 2004 2005 2006 2007 2008 2009

25.0 30.0 30.0 5.0 7.5 18.0 18.0 18.0

DESIGN INTERIM STORAGE FACILITY - 17.0

2WE2S4 17
2WE255_17
2WE256_17
2WS257_17

2WE258_17

2E259_17

STAGE/STG FACILITY PRELIMINARY DESIGN
PREP PRELIM. STAGE/STG FACIL SFTY ANALYSIS
APPR PRELIM. STAGE/STG FACIL SFTY ANALYSIS
PREPARE FINAL STAGE/STG VAULT SAFETY ANALYSIS
APPROVE FINAL STAGE/STG FACIL SAFETY ANALYSIS
STAGE/STG FACILITY FINAL DESIGN

TOTAL 170

CONSTRUCT INTERIM STORAGE FACILITY - 18.0

2WE260_18A STAGE/STG VAULT CONSTRUCTION
2WE262_18A STAGE/BIG FACILITY OPS TESTING AND ORR

TOTAL 180

STORE FUEL IN INTERIM STORAGE FACILITY - 20.0

2WE263_20
2WE264_20
2WE265_20
2WE270_20

STAGE/STG OPS DURING TRANSPORATION
STAGE/STG OPERATIONS
DRY STORAGE OPS FROM PROCESS FACILITY
STAGE/STORAGE FACILITY OPERATIONS TO END

TOTAL 200

REPORT TOTAL

0.5

7.5 9.0 9.0 9.0 5.3
0.6 1.5 1.5 1.5

8.0 9.0 9.0 9.0 5.9 1.5 1.5 1.5

63.3 65.2 65.0 40.0 28.6 19.5 19.5 19.5
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PRIMAVERA PROJECT PLANNER PATH FORWARD

REPORT DATE 18OCT94 RUN NO. 364 COST LOADING REPORT START DATE 01OCT93 FIN DATE 31MAR12
11:04

DATA DATE 01OCT93 PAGE NO. 1- 3
FORWARD PATH, REV H, 10/17/94 TOTAL USAGE FOR YEAR

FY FY

ACT ID DESC 2010 2011 2012

PROGRAM ACTIONS COMMON FOR ALL ALTS - 0.0

09B013 PROGRAM MGMT, REG COMPLY AND PUBLIC INVOLVEMENT

TOTAL 008

CHARACTERIZE FUEL - 1.0

2WCOIS 01 CHARACTERIZATION OF FUEL

TOTAL 01A

CHARACTERIZE SLUDGE - 1.0

2WC097_01 CHARACTERIZATION OF SLUDGE

TOTAL 01B

PACKAGE FUEL - 2.0

2WC020_02A PREP K-EAST FUEL MCO OVPK OPS SAFE ANALYSIS

2WC02102A APPROVE K-EAST FUEL MCO OVPK OPS SAFE ANALY
2WC025_02A K-E/W FUEL MCO PKG IN-BASIN EQPT/MODS DESN
2WC030_02A K-EAST FUEL MCO PACK IN-BSN EoPT/MODS INSTL

2WC030_02B K-WEST FUEL MCO PACK IN-BSN EQPT MODS INSTL

2WC040 02A K-EAST FUEL MCO PACKAGING ORR

2WC040 02B K-WEST FUEL MCO PACKAGING ORR

2WC050-02A FUEL MCO DESIGN & PROCUREMENT SPECIFICATION
2ICOSS 02A FUEL MCO PROCUREMENT
2WC060_02A K-EAST FUEL MCO PACKAGING AND LOADOUT

2WC060_028 K-WEST FUEL MCO PACKAGING AND LOADOUT

TOTAL 02A

PACKAGE SLUDGE - 2.0

2WC090_02 PREPARE SLUDGE CONTAINERIZATION OPS SAFE ANALYS

2WC091 02 SLUDGE CONTAINER SAFETY ANALYSIS & APPROVAL

2WC100 02 SLUDGE IN-BASIN EQUIPMENT DESIGN

2WC110_02 SLUDGE IN-BASIN EQUIPMENT INSTALLATION & PROCMT
2WC115_02 SLUDGE CONTAINERIZATION ORR
2WC117 02 SLUDGE TECHNICAL DEVELOPMENT & DESIGN MANAGEMENT

2WC12002 SLUDGE RETREIVAL EQUIPMENT DESIGN & SUPPLY
2WC12502 SLUDGE RETREIVAL CONTAINER FABRICATION
2WC130_02 SLUDGE MCO CONTAINERIZATION

TOTAL 02B

ONGOING OPERATIONS IN K BASINS - 2.0

2WA003_02 K BASIN ONGOING OPERATIONS

2WA004_02 K BASINS UPGRADE MODIFICATIONS

2WA005_02 K BASINS ORR

TOTAL 02C

PREPARE FUEL FOR TRANSPORT - 3.0

2WC070_03 PREPARE FUEL & SLUDGE TRANSPORTATION SARP

2WC071 03 APPROVE FUEL & SLUDGE TRANSPORTATION SARP
2WC075_03 FUEL & SLUDGE TRANSPORT CASKS AND RAIL CAR DESN

2WC080 03 FUEL & SLUDGE TRANSPORT EQUIPMENT PROCUREMENT

2wc085 03 FUEL & SLUDGE SHIPPING INFRASTRUCTURE ACQUISITN
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REPORT DATE 1BOCT94 RUN NO. 364
11;04

FORWARD PATH, REV I1, 10/17/94

PRIMAVERA PROJECT PLANNER

COST LOADING REPORT

TOTAL USAGE FOR YEAR

PATH FORWARD

START DATE 01OCT93 FIN DATE 31MAR12

DATA DATE 01OCT93 PAGE NO. 2- 3

FY FY FY
2010 2011 2012ACT ID DESC

PREPARE FUEL FOR TRANSPORT - 3.0

2WC067_03 FUEL & SLUDGE TRANSPORT ORR

TOTAL 03A

DISPOSE OF DEBRIS - 6.0

2WF330_06 IN-BASIN CANISTERS DEBRIS CLEANUP
2WF332_06 IN-BASIN RACKS/OTHER DEBRIS CLEANUP

TOTAL 060

REMOVE RADIOACTIVE WATER - 8.0

2WF340_08 K-EAST WATER CLEANUP EQUIPMENT ACQUISITION
2WF345_08 K-EAST BASIN WATER FEED AND CLEANUP

TOTAL 060

TRANSPORT FUEL FROM K BASINS - 11.0

2WC065_07 FUEL & SLUDGE TRANSPORT FROM K-E TO STG/STG FAC

TOTAL 11A

DESIGN STAB/PROCESS FACILITY - 12.0

2WE215_12A
2WE220_12A
2WE225_12A
2WE226 12A
2WE227 12A
2WE228 12A
2WE230 12A

PROCESS
PROCESS
PREPARE

APPROVE
PREPARE

APPROVE
PROCESS

FACILITY PRELIMINARY DESIGN
FACILITY TECHNICAL DEVELOPMENT
PROCESS FACILITY PREL. SAFETY ANALYSIS
PROCESS FACILITY PREL. SAFETY ANALYSIS
PROCESS FACILITY FINAL SAFETY ANALYSIS
PROCESS FACILITY FINAL SAFETY ANALYSIS
FACILITY FINAL DESIGN

TOTAL 120

CONSTRUCT STAB/PROCESS FACILITY - 13.0

2WE235 13A
2WE236_13
2WE240_13A

PROCESS FACILITY CONSTRUCTION
CANISTER DESLUDGE FACILITY CONSTRUCTION
PROCESS FACILITY ORR & OPS TEST

TOTAL 130

STABILIZE/PROCESS FUEL - 14.0

2WE245_14A PROCESS FACILITY OPS FROM LAG STORAGE

TOTAL 140

DISPOSE OF GENERATED WASTES - 15.0

2WP400_15 SYSTEM GENERATED WASTES DISPOSAL-CONTAINERIZATN
2WF40515 SYSTEM GENERATED WASTES DISPOSAL-STAB/PROCESS

TOTAL 150

D & D FACILITIES - 16.0

2WA00616 K BASIN PREPARATION FOR D & D
2WE24716 PROCESS/STAB FACILITY CLEANOUT & D&D 18.0 10.5
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REPORT DATE 180CT94 RUN NO. 364
11 04

FORWARD PATH, REV H, 10/17/94

PRIMAVERA PROJECT PLANNER

COST LOADING REPORT

TOTAL USAGE FOR YEAR

PATH FORWARD

START DATE 01OCT93 FIN DATE 31NAR12

DATA DATE 01OCT93 PAGE NO. 3- 3

PY FY FY

2010 2011 2012ACT ID DESC

D & D FACILITIES - 16.0

TOTAL 160

DESIGN INTERIM STORAGE FACILITY - 17 .0

2WR254 17
2WE255_17
2WE256 17
2WE257 17
2WE258_17
2WE259_17

STAGE/STG FACILITY PRELIMINARY DESIGN
PREP PRELIM. STAGE/STG FACIL SFTY ANALYSIS
APPR PRELIM. STAGE/STG FACIL SFTY ANALYSIS
PREPARE FINAL STAGE/STG VAULT SAFETY ANALYSIS
APPROVE FINAL STAGE/STG FACIL SAFETY ANALYSIS
STAGE/STG FACILITY FINAL DESIGN

TOTAL 170

CONSTRUCT INTERIM STORAGE FACILITY - 18.0

2WE260_18A STAGE/STG VAULT CONSTRUCTION
2WE262_18A STAGE/STG FACILITY OPS TESTING AND ORR

TOTAL 180

STORE FUEL IN INTERIM STORAGE FACILITY - 20.0

2WE263 20
2WE264 20
2WE265 20
2WE270_20

STAGE/STG OPS DURING TRANSPORATION
STAGE/STG OPERATIONS
DRY STORAGE OPS FROM PROCESS FACILITY
STAGE/STORAGE FACILITY OPERATIONS TO END

TOTAL 200

REPORT TOTAL

1.5 1.5 0.8

1.5 1.5 0.8

19.5 12.0 0.8
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Summary Cost Basis Information
Path Forward Alternative - ITA Passivation Process with Lag Storage

Scenario:

The path forward alternative includes the following major activities:

- K Basin modifications and containerization into MCO overpack
containers (24 inch diameter).

- Direct transportation of the MCOs in a shielded cask by rail for
temporary wet storage in a storage vault in the 200 Areas. The
storage vault will serve a dual purpose, i. e., wet lag storage
prior to conditioning and dry interim 40 year storage following
passivation.

- When the processing/stabilization facility is available fuel
canisters will be removed from each MCO. Canisters will be drilled,
desludged, and returned to the MCO container.

* Fuel in the MCOs will then be dried and passivated in batch furnaces
using the ITA process. Processing is conducted over a longer time
period (53 months) than is assumed for alternatives 1 through 3.

* Following passivation, MCOs will be stored in the co-located interim
dry storage facility at the 200 Area site.

This alternative is a modified cost approach to the proposed ITA process.
Original costs included in the original ITA report have been adjusted to be
more realistic at the Hanford site. The major adjustments were based on
Kaiser Engineers Hanford cost estimates of the ITA process that were performed
at the request of WHC. Other adjustments such as staffing, ORR, SAR, OTP, etc.
are identified in this cost basis discussion.

This alternative requires modifications to the K Basins to accommodate
the tall 24 inch diameter MCO overpack, but does not drill and desludge
canister at the K Basins. Co-location of the conditioning facility with the
staging and storage facility eliminates a second transport activity required
in the other alternatives. This alternative combines the feature of early
removal and temporary wet storage of K Basins fuel (similar to Alternative 2)
with the ITA passivation and MCO concept proposed ITA (Alternative 3).

Cost and Schedule Activity Bases:

0.0 Program Actions Common for All Alternatives

Program management, regulatory compliance, and public involvement =
$10.5M/yr from SNF MYPP (Note 4). No cost estimates included for other
actions common to all alternatives. (09B013)
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1.0 Characterize Fuel and Sludge

Total 3 year costs = $18 M. ($13M-fuel, $5M-sludge). From prior program
planning documents and discussions with R. Omberg (Note 31). (2WC018,
2WC097)

2.0 (a) Package Fuel

K Basin cost estimate for ITA Proces
Hanford was general basis (Note 19A)
loadout portion of the estimate, not

1) Basin equipment design = $ 2.6

s prepared by Kaiser Engineers
In-basin costs were limited to

drilling and desludging.

4. (2WC025)

2) Basin equipment installation = $ 6.3 M for K-E and $ 5.0 M for K-W.
(2WC030A & B)

3) Design specification for MCO = $0.3 M. Vendor provides container
design. (2WC050)

4) Purchase the MCOs= $48.6 M. (2WC055)

5) ORR - $0.2 M. Generic K Basins ORR covers most
costed at $2.4M in sect. 2.0. (2WC040 A&B)

of this and is

6) MCO packaging and loadout = $3.7 M for K-E and $2.0 for K-W.
(2WC06OA&B)

7) SAR - $0.3
(Note 17).

M (prepare) + 0.1 M
(2WC020, 021)

(approval) from K. Daschke report

2.0 (b) Package Sludge

1) Sludge equip. design=$2.6M from communication with advocate
(Note 21). (2WC100)

2) Sludge equipment installation - $ 2.5 M from communication with
advocate. (2WC110)

3) Sludge retrieval and containerization equipment = $10 M from
communication with advocate. (2WC120)

4) Sludge container procurement = $ 4 M from communication with
advocate. (2WC125)

5) ORR - $0.2 M SAIC estimate.
K Basins ORR. (2WC115)

6) Containerization labor = $1.6
K Basins Operations (Note 32).

Most aspects covered by generic

M from discussion with Leon Hoffer,
(2WC130)

7) SAR = 110 K from K. Daschke report (rounded up to $0.2 M).
(2WC090).
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8) SAR Approval = $0.1M (2WC091)

9) Sludge technology development = $2.6M (Note 5). (2WC117)

2.0 (c) Ongoing Operations in K Basins

1) Ongoing operations at $41.2 M for 11 months in FY95 and $42M/year
until fuel and sludge removal from both Basins is completed.
(2WA003)

2) Upgrade modification=$ 3.0 in FY95 (MYPP per discussion with
K Basins staff) and $13.1M in FY96 (Note 5 overpack sheets).
(2WA004)

3) K Basin ORR = 20 manyears @ $120K = $2.4M per K. Daschke report
(Note 17). (2WA005)

3.0 Prepare Fuel and Sludge for Transport

1) SAR = $0.6 M (prepare) + 0.1 (approval) from K. Daschke report.
(2WC070, 071)

2) Cask and rail car design= $2M as modified from ITA (Note 11) cost
estimate. (2WC075)

3) Procure casks and railcars- $8M as modified from ITA (Note 11) cost
estimate. (2WC080)

4) Shipping infrastructure-none identified

5) Transport ORR=$.1M (Note 17). (2WC087)

4.0 Design Pre-Interim Storage Facility

Capability for pre-interim storage of MCOs is costed under the interim
storage process block, Sections 17, 18, and 20 below.

5.0 Construct Pre-Interim Storage Facility

Capability for pre-interim storage of MCOs is costed under the interim
storage process block, Sections 17, 18, and 20 below.

6.0 Dispose of Debris

1) Debris disposal includes removal of racks, approximately 2000 empty
canisters, and misc. scrap including lights, conduit, tools,
scaffolding, etc.- $2 M for disposal in burial boxes. (Note 30)
(2WF330, 2WF332)

7.0 Transport Fuel to Pre-Interim Storage

NA
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8.0 Remove Radioactive Water

1) KE feed and bleed activities ($1.9 M/yr from 10/1/96 through
10/30/02) = $11.4M per discussions with advocate (Note 24).

2) KE cleanup equipment = $6.6M per discussions with advocate.

9.0 Store Sludge

NA

10.0 Pre-Interim Storage of Fuel

NA

11.0 Transport of Fuel from Pre-Interim Storage

$1.4 M railroad maintenance cost + 6 FTEs/shi
each = $3.5 M per year x 2yrs + $3 M for road
(2WC065A, 2WC065B)

ft times 3 shifts times 120K
closures = $10 M.

12.0 Design Stabilization/Processing Facility

1) Preliminary Design costs= $4.0 M from KEH (Note 20) estimate to
passivate with ITA process. Adjusted to account for increased scope
associated with the desludging station and associated equipment.
(2WE215)

2) Technology development plus hot cell testing costs
discussion with advocate that reduced the hot cell
from $30 to $10 M = $19.7M. (2WE220)

3&4) SAR costs by analogy with information
$1.0 M (prepare) + 0.4 M (approval).
(approval). (2WE225A, 226, 227, 228)

(Note 5) and
testing costs

in K. Daschke report.
FSAR = $0.9 (prepare)

PSAR =
+ 0.5 M

5) Final design = $14.6 M. Final design costs from KEH (KEH 20)
estimate to passivate utilizing the ITA process with 25%
contingency. Increased by $5.2 M for design of canister drilling
and desludging equipment and associated structures and support
equipment. Desludging estimated based on Kaiser estimate for this
equipment in K Basins for Alternative 3. (2WE230)

13.0 Construct Stabilization/Processing Facility

1) Construction cost - $74.8 M. Construction costs from KEH (Note 20)
estimate to passivate using ITA process with 25% contingency.
(2WE235)

2) Canister desludging facility construction cost = $43.8 M. Estimate
based on the procurement and installation cost in K Basins estimated
by Kaiser for Alternative 3 with 25% contingency ($23.8M) + $ 20 M
for associated structures and support equipment. (2WE236)
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2) ORR costs from K. Daschke report plus OTP costs estimated by SAIC =
$21.0 M. Assumes full operating staff required during OTP period.
(2WE240)

14.0 Stabilize/Process Fuel

Operations costs generated
alternatives = $15.3M/yr.
fixed costs). Assumes low
burnout costs. (2WE245)

by SAIC evaluation and analogy with other
(Operating staff of 86 FTEs +$ 5 M/yr for

personnel exposure during desludging thus low

15.0 Dispose of Generated Wastes

1) Stabilization wastes include Mark 0, I, & II canisters, overpacks,
and misc. other waste. (2WF405)

2500 overpacks compacted to 6 cubic feet
= 15,000 cubic feet @ $80/cubic foot= $1.2M

misc. + .8M
$2.OM

2) Containerization wastes - $300 K per discussion with WHC advocate.
(2WF400)

16.0 D&D of Facilities

1) K Basins preparation for D&D (i.e., transition costs)
= $30 M/yr x 3 yrs - $90 M from MYPP. D&D cost for existing
facilities not included based on DOE estimating guidelines.
(2WA006)

2) Processing facility clean out and D&D cost = $90 M (same as
Alternative 3). (2WE247)

17.0 Design Interim Storage Facility

1) Staging and storage facility preliminary design costs = $1.5 M.
Same as the pre-interim storage pool for alternative 2. (2WE255)

2) Final design cost for staging and storage facility = $ 8.0 M.
(2WE259)

2) Safety analysis cost: PSAR
FSAR = $ 0.9 M (prepare) +
interim storage facility in

= $1.0 M (prepare) + $ 0.4 M (approval).
$0.5 M (approval). The same as the pre-
alternative 2. (2WE257, 258)

18.0 Interim Storage Facility Construction

1) Construction of the stage and storage facility = $72.0 M.
by analogy to Alternative 2 pre-interim pool at FMEF ($52
commercial interim storage vault ($ 38.7 M). Basis - $52
$72 M. (2WE260)

Estimated
M) and
+ $20 =

2) ORR = $5.0 M. (2WE262)
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20.0 Store Fuel in Interim Storage Facility

1) Stage and storage facility operating cost during transportation and
loading of fuel - $ 9.0 M/yr x 2 years = $18.0 M. Same as
alternative 2. (2WE263)

2) Operating cost during period of wet storage(12 months) = $ 2.8 M.
(2WE264)

3) Operating cost of staging and storage facility during processing
phase (53 months) - $ 9 M/year = $ 39.8 M.

4) Operating cost for dry storage = $ 1.5 M/year. Same for all
alternatives.

D-122



WHC-EP-0830 REV 0, Vol. II

NOTES FOR COST & SCHEDULE DEVELOPMENT & ANALYSIS

1. Report, WHC, "Expedited Fuel and Sludge Removal from the 105-K Basins,
May,1994.

2. Presentation, Stuart Donn BNFL, "Reprocessing N Reactor Fuel," May 1994.

3. Sketch, WHC, "K Basin General Layout"

4. Multi-Year Program Plan, WHC, "Spent Nuclear Fuel Project, FY 1995 MYPP,"
September, 1994.

5. Letter and Report, WHC, E.W. Gerber to J.L. Daily, "N-Fuel Dry Storage
Technical Evaluation," June 7, 1994.

6. Facsimile Transmittal, Lewis D. Muhlestein to Distribution, "Fuel Removal
Decision Process," September 14, 1994.

7. KEH Cost Estimate, Z186SAD1, "Dry & Passivate Facility," April 4, 1994.

8. KEH Cost Estimate, Z186SAA8, "K Basin Modification, April 28, 1994.

9. KEH Cost Estimate, ZI86SAG1, "Dry Vault Storage Option," May 13, 1994.

10. Report, MAC Technical Services Co., "Dry Storage of N Reactor Fuel,
Independent Technical Assessment, Volume I"

11. Report, MAC Technical Services Co., "Dry Storage of N Reactor Fuel,
Independent Technical Assessment, Volume II"

12. Documentation, KEH, [Basis for Assignment of Cost by Factors].

13. Presentation materials, WHC, John Fulton, Eric Gerber, "Expedited Fuel
Removal Initiative," July 19, 1994.

15. Report, Annamaria Praga, WHC, "Sludge Management Options Report,"
September 19, 1994.

16. KEH Cost Estimate, Z186SAA1, "Dry & Passivate Option @ FMEF," April 26,
1994.

17. Draft Report, K.D. Daschke & T. J Augustine, "Regulations, Technical, and
Schedule Assumptions for DOE Authorization and NRC Licensability,
September, 1994.

18. Draft Report, Al Pajunen, "Section 5.0, Temporary Wet Storage Recommended
Integrated Reference Configuration for Comparisons," September, 1994.

19a. KEH Cost Estimate, Z2635AA2, "Canister Preparation at K-Basins for Dry
Storage," September 22, 1994.

20a. KEH Cost Estimate, Z263SAA1, "P'metric Study. Option #1, Rough Order of
Magnitude," September 22, 1994.
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20. Documentation of cost by WBS, Fy 1995 MYPP, "Spent Nuclear Fuel Project,"
September 26, 1994.

21. Telecon Notes, Annamarie Praga to Dave Harris, "Cost of Sludge
Development Program," September 26, 1994.

22. Telecon Notes, Curt Miska to Dave Harris, "Cost of Canisters for the
Repack Process," September 26, 1994.

24. Schedule and Discussion Notes, Drew Austin to Dave Harris, " Cost and
Schedule of K Basin Water Removal - Option 2," September 22, 1994.

25. Presentation, Ron Omberg, "Options for Sisposition of K-East Basin
Water," September, 1994.

30. Telecon Notes, Curt Miska to Don Bouchey, "Cost of Debris Waste and Basin
Water Removal," October 6, 1994.

31. Telecon Notes, Ron Omberg to Don Bouchey, "Cost of Characterization,"
September, 1994.

32. Meeting Notes, Leon Hoffer to Don Bouchey, "Operations Manpower for Basin
Handling Actions," October, 1994.
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APPENDIX E

MULTI-ATTRIBUTE DECISION PROCESS
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E.1.0 GENERAL APPROACH

The Path Forward Alternatives were evaluated using Decision Analysis and
Multi-Attribute Utility Theory. These techniques were chosen because they
make explicit the rationale by which the Alternatives were evaluated, promote
clarity in the thought process, and aided the specification of the
Alternatives.

Decision analysis has its theoretical foundation in a set of axioms that
captures the basic principles of rational decision making. Its decision rules
are derived as a consequence of these axioms. Some of the salient
characteristics of Decision Analysis are:

It creates defensible decisions by documenting the decision process

It specifies what criteria are to be considered, how they are measured
and evaluated, and their relative importance

It clarifies the underlying rationale upon which the decision is based

It produces a well-documented, straightforward, easily justified
decision.

Another characteristic of Decision Analysis and Multi-Attribute Utility
Theory is its basis on the assumption that the best strategy for complex
decisions is to analyze the components separately, then integrate the
individual judgements to arrive at a decision. It also assumes the preferred
alternative is the one which best addresses the objectives of the decision,
assuring all relevant factors are considered. Decision Analysis also provides
the ability to address qualitative considerations in a quantitative
methodology.

The process of Decision Analysis consists of:

1. Identifying the fundamental objectives of the decision (e.g.,
minimize risks or costs)

2. Identifying criteria (or attributes) associated with the objectives,
which, if achieved, will lead to the realization of the objectives

3. Identifying the ranges of the criteria

4. Weighing the relative importance of the various objectives and
criteria

5. Developing scales (natural or constructed) which relate the values
of the decision maker(s) to the criteria

6. Specifying an objective function for the evaluation of options

7. Comparing options and obtaining an overall score.
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While Decision Analysis provides useful input to the decision maker by
helping eliminate infeasible options, it may not consider every input to the
decision process. Thus, it should be considered merely a tool for decision
makers, not a replacement for experienced judgement.

Decision analysis can provide input to the decision maker for his or her
consideration. It may help eliminate those Alternatives which are not good
candidates for implementation; however, it often does not consider every input
to the decision process. It should be considered a tool for decision makers;
it certainly does not replace the measured judgement of managers.

Originally the analysis was to compare all four Alternatives. However,
since Alternative 4 differs in so many aspects, it was decided to compare the
first three Alternatives against each other, then compare the resulting
preferred Alternative with Alternative 4. Some of the aspects of Alternative
4 that made it unsuitable for inclusion into the multi-attribute process were:

1. Alternative 4 costs are dependent upon potential modifications to
the foreign processor fuel shearing capability, and varied from
$1,OOOM to $2,500M. Note that Alternative 4 still requires
considerable investment at Hanford to process sludge, remove and
treat debris and water, and for D&D the K Basins.

2. Since fuel could be stored by the foreign processor after
stabilization, an interim, 40-year storage facility in the U.S. may
not be needed. Costs for storage by the foreign processor are
unknown.

3. Alternative 4 returns plutonium, uranium, and glass logs of waste to
the U.S. The waste could be shipped directly to the national
repository, if the final disposal form is suitable for such storage.

4. U.S. policies on shipping SNF overseas and nonproliferation of
plutonium and contractual uncertainties mean the schedule estimates
had a large variance.

5. Risks for Alternative 4 were not comparable to the other
Alternatives, because the work would be done by a foreign entity.
From the U.S. perspective, the foreign processor has agreed to
assume those risks, and comparing their worker risks to those at the
Hanford Site was not appropriate. There were similar considerations
for environmental and public health risks.

6. Two stakeholder values impact Alternative 4: shipment of fuel
off-site and impact on the economy.
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E.2.0 OBJECTIVES AND CRITERIA

This study identified six overall objectives for the recommended path
forward decision:

" Minimize life-cycle costs

" Minimize environmental, worker safety, and public health risks

* Minimize schedule

* Maximize stakeholder confidence

* Maximize technical performance

* Maximize the likelihood of success (i.e., minimize programmatic
risk).

These objectives were arranged hierarchically starting with the overall goal
of facilitating the pre-interim storage of SNF and sludge by at least 2002 and
facilitating an interim 40-year storage of the SNF. These objectives are
shown in Figure E-1.

Criteria (also called attributes) were established for each objective to
measure the degree to which objectives are achieved. Fundamental objectives
were broken down until a specific criterion could be identified against which
data could be collected and utility curves could be developed. For example,
the objective of minimizing schedule was broken down to the times to remove
SNF from the basins, place the SNF in 40-year interim storage, and dispose of
all waste and facilities (including K Basins). In some cases, worker safety,
for example, third level criteria were developed. The criteria are shown on
Figure E-1. A complete description of all criteria is contained in
Attachment E-1 to this Appendix.

Stakeholder and tribal values, as expressed by such forums as the Future
Site Uses Working Group and the Tank Waste Task Force, appear in several
places. The objective of maximizing stakeholder confidence captures several
of these values. For example, protecting the Columbia by getting the SNF away
from the river is a frequently expressed value. However, many of the
objectives reflect stakeholder and tribal values to some extent. For this
reason, we have indicated with an asterisk those criteria which specifically
can be related to stated values. These include costs, risks, etc.

Not all criteria in Figure E-1 proved to be discriminators. The ones
that were eliminated, either because they mostly impacted Alternative 4, as
discussed above, or because they were not helpful in choosing among Hanford
Alternatives 1, 2 and 3 were:

1) Stabilize Funding Profile. Funding profile was originally included,
but later deleted when it was considered that meeting a feasible
funding profile was a requirement if any Alternative were to be
considered viable. The funding profiles were examined later and
found within reasonable fiscal constraints.
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2) Minimize Off-Site Transport. This stakeholder value only impacted
Alternative 4 and was not used for evaluating Alternatives 1, 2 and
3.

3) Maximize Economic Benefit. The Alternatives 1, 2 and 3 had similar
impact on the local economy, including the 40-year interim storage.
The foreign processing Alternative has a potential detrimental
impact on local workers. We did not consider economic benefit in
comparing Alternatives 1, 2 and 3.

4) Maximize Positive Effect on NRC Licensing and Final Disposition.
Analyses of the first three Alternatives indicate no significant
different effects among them. Obviously, Alternative 4 could have a
major impact on final disposition, if waste is returned to the U.S.
in a form suitable for ultimate storage.
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E.3.0 SCALES AND UTILITY CURVES

The scales for the criteria were developed from the data collected from
the advocate of Alternative 1, 2 and 3. The range of data for any given
criterion established the horizontal axis for the utility curves. For
example, consider the utility curve reflecting the stakeholder desire to move
the fuel away from the Columbia River illustrated in page 2 of Attachment E-2.
Alternative 1 kept the fuel in the K Basins 1/4 of a mile from the river,
while Alternative 3 moved the SNF to the 200 area, about 10 miles from the
river. In this example, the curve approximates y - a + b Ln(x), where x is
the distance from the river in miles. The curve represents the public's
attitude about the river and indicates a decreasing marginal value of each
additional mile.

A linear utility curve is illustrated in page 1 Attachment E-2 for life
cycle costs. One dollar was assumed just as valuable as another, thus the
linear relationship. Attachment E-2 contains the utility curves for all
criteria.
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E.4.0 WEIGHTS

Whereas the utility curves represent the value of an individual criterion
or attribute, weights reflect the tradeoffs among criteria. It is important
that the decision maker decide what criteri-a are most and least important,
before evaluating any Alternative against those criteria.

Weights were determined through a standard process called swing weighing.
First, all criteria were ranked, 1 to n. Then, the ratios of relative
importance were identified. To obtain the swing ranks, the decision maker and
study team members were asked to consider a situation in which an Alternative
hypothetically had the worst outcome for every attribute. Then, they were
asked to imagine that if the Alternative could be improved to the best level
on one of the criteria, which criterion would they choose. This reflects
their opinion as to the most important criterion for this decision. The
process was repeated n-i times, asking each time for the evaluators to
indicate which of the remaining criteria they would choose. Attachment E-3
contains the swing weighing forms and the scoring forms.

After ranks were assigned and agreed upon, weights were determined by
assigning a value of 10 to the lowest criterion and asking how the next-to-
lowest criterion compared. It was then given a score of 10 or more (10
representing equal rank; 20 representing twice as important), reflecting- the
difference between the two criteria. This process was repeated, checked for
consistency, and examined by the group. A consensus was reached and the
decision maker ultimately assigned the weights. Table E-1 shows the weights
assigned for each of the criteria;.they were normalized to add to 1,000.

Analysis of the weights indicates that five of the attributes constitute
about three-fourths of the total weight: time for removal of the SNF from the
basins (200), probability of meeting the Tri-Party Agreement 2002 milestone
(180), moving the SNF away from the river (160), worker radiological risk
(120) and life-cycle costs (100). This says that the most important factors
in the decision involve actually removing the fuel from the basins as quickly
as possible, meeting the milestone, and getting the fuel away from the river.
Worker risk and costs are also important, but less so than these other
criteria. Obviously, using these criteria, any Alternative which takes longer
to remove the fuel, fails to meet the 2002 milestone, or leaves the fuel near
the river will not compare favorably to ones which get the fuel away from the
river soon enough to meet the milestone.

It is apparent that these criteria are not independent. In fact, almost
all of the attributes relate to the others in some fashion. Schedule and
costs are related, risks and costs are related, time to remove the fuel is
related to the time it takes to get it into interim storage, etc. This
relationship among criteria is common in decisions of this sort, and it is not
surprising that the three top attributes have something in common - getting
the fuel out of the basins as soon as possible. Double counting is not
occurring, however, since these are three separate attributes reflecting three
values.
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Table E-1. SNF Criteria and Weights.

Criteria Weight

Life-Cycle Costs 100

Public Health Risks 30

Worker Radiation Risks 120

Environmental Risks 30

Time for Removal of Spent Nuclear Fuel from Basins 200

Time for Placement in Interim Storage 40

Time for Disposal of all Waste, D&D Completion 10

Transport of Spent Nuclear Fuels On-Site 15

Spent Nuclear Fuels removed from near River 160

Probability of Meeting 2002 Tri-Party Agreement Milestone 180

Stabilizes Condition of Spend Nuclear Fuels Products 20

Provides for Technology Transfer 25

Demonstrated Technology 20

Generated Waste 30

Total 1000

In the first criteria, the time to get the fuel out of the basins, the
high weight attests to the importance of time. On the other hand, meeting the
2002 milestone is important for a different reason. DOE has committed itself
to meeting this milestone, and stakeholders are very sensitive to the
government fulfilling its obligations. Many stakeholders think the government
looks for reasons to renegotiate the Tri-Party Agreement agreement and will
use any excuse not to keep their part of the deal. So, meeting the 2002 date
is important because it is important to the stakeholders - and it is not just
a matter of schedule.

Similarly, removing the material from near the river is a stakeholder
value, because they view protecting the Columbia as just about the most
important thing we do. Any proposal to leave the fuel in the basins, no
matter how well protected, will not be viewed favorably by the stakeholders.
They want the fuel moved!

The concept of independence in decision analysis does not require that
every attribute be independent of every other (which is usually impossible),
but rather that the attributes are measuring different things, especially in
so far as judgements about them are concerned.
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The other remaining criteria for Alternatives 1, 2 and 3 have
considerably less weight. For the most part, any of these other criteria is
unlikely to play much of a role in the decision. Nevertheless, they are all
evaluated for completeness.

Weights for criteria can be summed to determine the overall weights
assigned to the five fundamental objectives. The results are as follows:

Life-cycle costs 100

Environmental, safety, and health risks 200

Schedule 250

Stakeholder and tribal confidence 355

Technical performance 95

Total 1000

These figures imply that costs and technical performance are about
equally important; risks are twice as important as costs; and schedule is more
important than either. Also, maximizing stakeholder and tribal confidence by
getting the fuel away from the river and meeting the Tri-Party Agreement
milestone is the most important objective of all. Perhaps two or three years
ago, the significance placed on stakeholder input would have been less. This
implies that the team took very seriously the values and concerns expressed by
stakeholders in various forums of recent years.
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E.5.0 COMPARISON OF PATH FORWARD ALTERNATIVES

The Alternatives were compared by obtaining a score from the utility
curve associated with each attribute. The utility curve for the criterion for
distance removed from the river (see page 2, Attachment E-2), illustrates the
process. It shows the score obtained from the curve for each of the first
three Alternatives. In this case, Alternative 1 received zero points for
leaving the fuel near the river; Alternative 2 received 80% of the weight for
moving the fuel to the FMEF; Alternative 3 received an even higher score
because the SNF is moved to the 200 area. These scores were multiplied by the
weight for this criteria, 160, to obtain a score.

Attachment E-4 contains the score associated with each Alternative for
all criteria.

Information on costs and schedule are contained in Appendix 0.
Information on risks is contained in Appendix F. Other objectives are
discussed below.

a. Transport of SNF on-Site. Alternatives 1 and 2 assume the same
amount of transport to the FMEF in the 400 area, a distance of about
25 miles from K Basins and crossing public highways. These two
Alternatives assume about 910 railcars of SNF material.
Alternative 3 requires less transport (about 870 railcars) to a new
facility in the 200 area. Alternative 4 assumes the SNF will be
loaded on barges at the Port of Benton. Only 210 railcars are
required.

b. Transport of SNF Off-Site. Obviously only Alternative 4 ships any
SNF off-Site. That shipment would be by barge at Richland down the
Columbia to a port of embarkation (probably Vancouver, WA, or
Astoria, OR). Seventeen ship loads would be transported to Great
Britain. This attribute was not considered when comparing the other
three Alternatives.

c. Removal of SNF from the River. A key objective of the SNF program
is the removal of the SNF from near the Columbia River.
Alternative 1 retains the SNF in the K Basins until November 2003,
after which it is transported to the FMEF for stabilization
processing. Conversely, Alternative 2 gets the fuel out of the
basins earliest (November 2000) and moves It to the FMEF, about
4.5 miles from the river. Alternative 3 moves fuel about 10 miles
from the river in the 200 area, and obviously Alternative 4 removes
it from the Site altogether. It is realized, of course, that all
Alternatives leave the fuel in the basins for the immediate future.

d. Probability of Meeting the 2002 Tri-Party Agreement Milestone. All
Alternatives have some likelihood of meeting this milestone;
however, the probability is only 0.2 for Alternative 3 and 0.3 for
Alternative 1. Alternative 2, on the other hand, has a 97% chance
of making the Tri-Party Agreement milestone. Alternative 4 is least
likely, 15%.
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e. Economic Benefit to the Region. The first three Alternatives are
common in that they continue employment for the pre-interim removal,
treatment, and storage of the SNF. This includes construction in
Alternatives 2 and 3 and upgrade of the basins in Alternative 1.
All assume interim storage in the 200 area for 40 years.
Alternative 4, on the other hand, pays the foreign processor to
treat and store the fuel, which would have a detrimental effect on
employment here.

Alternative 2 could have some benefit from the pool constructed near
the FMEF for wet storage, although it is unlikely that fuel stored
in such a manner will be brought to Hanford. Alternatives 2 and 3
could have some long-term benefit because of the dry storage
stabilization facilities, which could be used for other SNF.
Alternative 4 would require an upgrade to the Port of Benton, which
would be a residual benefit.

For purposes of comparison, Alternatives 1, 2 and 3 were considered
comparable in terms of economic benefit, with Alternative 4 having
less favorable impact. For that reason, economic benefit was not
considered when comparing the first three Alternatives.

f. Stabilization of SNF. Alternatives 1 and 2 allow the fuel to
continue to degrade while stored in water, although the degree of
degradation is not fully known. Alternatives 3 and 4 will arrest
degradation and lead to early stabilization. Note that all
Alternatives stabilize the fuel at some point through the
stabilization process; this attribute reflects the importance of
arresting the further degradation of the fuel as soon as possible.

g. Technology Transfer and Demonstrated Technology. These attributes
are, in a sense, complementary, because they address similar
characteristics. The potential for technology transfer is similar
across the first three Alternatives, if the stabilization process is
considered, since all Alternatives develop new processes for
stabilization. Alternatives I and 2 use known technology for the
pre-interim storage phase, while Alternative 3 requires the
development of new technology to get the SNF into a dry storage
state. Alternative 4 uses existing, proven technology with minimal
potential for technology transfer.

h. Generated Waste. The Alternatives differ considerably in type and
degree of waste they generate. Alternative 1 calculated the waste
generated during the pre-Interim storage and the stabilization
process. It would require treatment, storage, and disposal of the
3,800 canisters from K-East, the shipping casks and liners, the
water used for stabilization, and estimated amounts of TRU, mixed,
and low-level waste.

Alternative 2 adds 2.5M gallons of water in the new cooling pool at
FMEF, shipping casks, 2,800 overpacks, and all waste associated with
the Independent Technical Assessment stabilization process, which
would include some TRU and low-level waste.
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Alternative 3 has waste associated with drilling holes in the
canisters and the Independent Technical Assessment waste. Overall,
it has the least amount of generated waste of the first three
Alternatives.

Alternative 4 has two major considerations in so far as generated
waste at the Hanford Site is concerned: the contamination of the
K-West Basin and the requirement to deal with all canisters, since
they are left in the basins. Generated waste in Britain is not
considered in this evaluation.

I. Effect on NRC Licensing. It is not clear how the Alternatives will
affect NRC licensing or facilitate interim or final disposition.
Alternative 1 will not require NRC licensing of the basins or the
FMEF, since it modifies existing facilities. However, the
Alternative does permit parallel development of the interim dry-
storage facility, thus allowing time for NRC review and approval.
Similarly, Alternative 2 probably would not require licensing of the
new storage pond at FMEF. Alternative 3 would require licensing of
the new stabilization facility in the 200 Area. It also has that
form of storage most compatible with the form to be used in the
interim period. If the fuel were examined and approved by the NRC
during the pre-interim phase, it could lead to easier licensing
during interim storage. In the final analysis, the effect on NRC
licensing not considered to be a discriminator among Alternatives 1,
2 and 3.

The largest potential Impact by far, however, is the final form of
the SNF products in Alternative 4. The foreign processor proposes
to return waste in vitrified glass logs suitable for final
disposition in a repository. This eliminates any NRC licensing
requirements for pre-interim storage, and could eliminate interim
storage itself.

E.5.1 RESULTS FOR PATH FORWARD ALTERNATIVES 1, 2 AND 3

The multi-attribute decision process was used to evaluate the first three
Alternatives. Out of one thousand points possible, the results were:

Alternative 1: Retain fuel in K Basins 253
Alternative 2: Store fuel in wet storage in FMEF 609.5
Alternative 3: Remove fuel and stabilize in dry storage 545.5

It is clear that Alternative 1 does not compare well with the other
Alternatives. This is so mostly because it gets the fuel out later than the
other Alternatives, keeps the fuel near the river, and has a low chance of
meeting the 2002 milestone.

Alternatives 2 and 3 scored considerably better than Alternative 1.
Alternative 2 does best on the schedule and Tri-Party Agreement milestone, and
second best on the distance from the river and cost. On the other hand,
Alternative 3 is best on cost and distance from the river, but it loses many
points because of delay in getting the fuel out of the basins.

E-19



WHC-EP-0830 REV 0, Vol. II

Again, it is clear that the main drivers for the decision involve the
important objectives of getting the fuel out of the basin and moving it away
from the river as quickly as possible.

E.5.2 COMPARISON OF PATH FORWARD ALTERNATIVES 1, 2
AND 3 WITH ALTERNATIVE 4, FOREIGN PROCESSING

As mentioned above, the Alternative 4 is so different from the others
that a meaningful comparison is difficult. If the same criteria and weights
are applied to comparing Alternatives 2 to Alternative 4 (assuming the data
are equally accurate), the results are as follows:

1. Costs: Alternative 2 costs are about two-thirds of Alternative 4

2. Risks: risks are comparable

3. Alternative 4 does not meet the Tri-Party Agreement milestone, and
takes about 3.5 years longer to get the fuel out of the basin.

4. Alternative 4 gets the fuel farther from the river (overseas) than
does Alternative 2; however, that advantage is balanced by the need
to ship the fuel overseas, which stakeholders will object to.

5. Alternative 4 will have a detrimental effect on the local economy,
especially if no interim storage facility is built at the Hanford
Site. This impact may be mitigated somewhat because sludge (which
could require an interim storage facility), water, debris, and
K Basin facilities would have to be treated and disposed of.

6. Alternative 4 does better on demonstrating technology, but worse on
potential for technology transfer.

7. Alternative 4 would have considerable benefit in the long-run if the
disposal form is suitable for the national repository. If it is
not, the positive impact on licensing, etc. is unknown.

8. Neither Alternative has an obvious advantage over the other for the
minor criteria.

9. There is considerable programmatic risk and uncertainty in the
estimates for schedule, contracting, U.S. policy for overseas
shipment, non-proliferation, etc. associated with the Foreign
Processing option. Alternative 2's primary programmatic risk is in
getting the fuel out of the basins as early as 2000.

Overall, Alternative 2 is better than Alternative 4 by almost all
measures, unless major assumptions are made about the final disposition of the
fuel.

Alternative 3 was also compared to Alternative 4. In general,
Alternative 3 is better than 4 for costs and does not require shipments down
the Columbia. It also has less programmatic risk. However, the biggest
discriminator between Alternatives 3 and 4 is the final form of the SNF once
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it is returned from Britain. If the waste is suitable for the repository
(a big unknown) and the contractual/policy challenges can be addressed, it may
very well be worth the extra cost to pay the British to process the fuel,
especially if the schedule can be slipped.

See Attachment E-5 to this appendix for a table summarizing the
comparison of Alternatives 2, 3 and 4.
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E.6.0 EVALUATION OF THE RECOMMENDED PATH FORWARD

After comparing the original four alternatives, the Path Forward Team
recommended a combination of many of the best attributes of Alternatives 2
and 3. This combination became the Recommended Path Forward and was compared
against the original criteria used to evaluate the Hanford alternatives. In
so doing, the decision maker could see how the Recommended Path Forward
recommendation compared with the original study alternatives in terms of their
achievement of program objectives. Attachment E-6 contains the resulting
scores.

Total multi-attribute utility analysis score for the Recommended Path
Forward is 788, almost 30% better than alternative II, which was second best.
The Path Forward scored well on costs (92), worker radiological risk (78),
time to get the fuel out of the basins (200), distance removed from the river
(160), and probability of meeting the Tri-Party Agreement 2002 milestones.

Several assumptions were made about the Recommended Path Forward, as
follows:

* On-site transport was comparable to Alternative 3

" Probability of meeting the Tri-Party Agreement milestone was 0.95,
just slightly less than that of Alternative 2 (at 0.98)

* Time to complete D&D was similar to Alternative I (due to longer
time to get fuel into interim storage)

- Fuel degradation would continue similar to Alternatives I and 2

* Potential for technology transfer, degree of demonstrated
technology, and amount of generated waste were similar to
Alternative 3.

As compared to the BNFL alternative, the Recommended Path Forward is
preferable in terms of cost and schedule, shipment off-site, economic impact
on the region, and programmatic risk. BNFLs main advantages continue to be
use of known technology and the final form of the fuel and waste; however,
these advantages are unlikely to compensate adequately for the uncertainty of
execution and schedule shortfalls.
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ATTACHMENT E-1

SPENT NUCLEAR FUEL STORAGE OBJECTIVES AND CRITERIA

Introduction. Described below are the fundamental objectives of the
Spent Nuclear Fuel Program decision process. Associated with each fundamental
objective are criteria (or attributes) which, if satisfied, will lead to
accomplishment of the fundamental objectives. One stated objective is to
Maximize Stakeholder and Tribal Confidence, and four criteria are used
directly to evaluate performance against that objective. There are many other
criteria however, which contribute to Stakeholder Confidence (e.g., Minimize
Environmental, Safety, and Health Risks); these are indicated by an "*". Note
the Department of Energy is a stakeholder, as well.

1. Minimize Total Life-Cycle Costs. The SNF program desires to
minimize total life-cycle costs during the period of pre-Interim
storage. These objectives include:

a. Minimize Implementation Costs. These costs include design and
construction costs. These costs do not include costs
associated with operations, preparation of fuel, etc. Costs
are in FY95 dollars.

b. Minimize Operation Costs. These costs include, removal of
debris, removal of water, transport, operation of K Basins and
any other storage and process facilities, preparation of fuel,
and safeguards and security. Costs are in FY95 dollars.

c. Minimize Decommissioning and Decontamination Costs. These
costs are associated with the final disposition of K Basins and
any facilities specifically constructed or utilized for the
pre-interim storage of SNF. Costs are in FY95 dollars.

d. Stabilize Funding Profile. It is desired, for budgetary
planning purposes, that funding be stable over the pre-Interim
period. This attribute will be addressed subjectively by the
decision maker as to the feasibility of the funding profile
required for each Alternative.

2. Minimize Health, Safety, and Environmental Risks. The SNF program
must minimize risks to the public, workers, and the environment,
including the ecological system.

a. Minimize Public Health Risks. Public health risks include
those risks to the offsite public from accidental release of
radiological and toxicological materials by water and air
pathways. The measure of public health risks will be obtained
from subjective judgements by experts from the modified
Priority Planning Grid (PPG) over a common period. The measure
is the estimated annual public deaths.
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b. Minimize Worker Risks. Worker risks include risks from
radiological and toxicological exposure to the workers during
all phases of the pre-interim storage period, including D&D.
Radiological risks will be in Rem per worker per year for a
common period.

Worker risks also include industrial accidents from
construction and operation activities, including transport.
Worker risks will be estimated by experts for each function in
the pre-interim storage process and will be stated as estimated
annual worker deaths.

c. Minimize Environmental Impact. Environmental risks include
contamination or destruction of the environment or ecological
system. Environmental impact will be estimated by the costs of
restoring any contaminated area. Costs are annual estimates
for a common period.

3. Minimize Schedule. The SNF program must reduce health and safety
risks and to prepare fuels for interim storage as soon as possible.
Three aspects of the schedule will be considered as described below.
In all cases, schedule estimates will be obtained for each
Alternative using expert judgement for each function in the pre-
interim storage process. Schedules will be aggregated to determine
the below times.

a. Minimize Time For Removal of SNF from K Basins. The time to
get the spent fuel and associated materials (fuel, sludge,
debris, and water, as appropriate) out of the K basins.

b. Minimize Time For Placement in Interim Storage. The time until
placement of all spent nuclear fuel into the 40-year interim
dry storage.

C. Minimize Time For Disposal of Waste. The time until all waste,
including generated waste, is disposed. The waste includes
debris, sludge, and water from K basins and other storage
facilities, as well as the facilities, themselves.

4. Maximize Stakeholder Confidence. The SNF program must maximize
stakeholder confidence in the safe disposition of spent nuclear
fuels and associated waste. Confidence is increased by the
inclusion of stakeholder values, as determined from such efforts as
the Future Site Uses Working Group and the Tank Waste Task Force.
In addition to criteria which reflect the contribution of
stakeholder values to the accomplishment of Program objectives,
additional values are specifically addressed as follows.

a. Minimize transport of SNF and Associated Waste. The public
desires that transport of fuel and waste be minimized,
especially off-site. For Alternatives 1-3, on-site transport
will be measured by the number of railcars and the distance
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traveled. Travel outside the barricade is considered
undesirable. Off-Site transport will be considered a separate
attribute when comparing Alternative 4.

b. Maximize Removal of SNF and Waste from near the River. The
public desires that the River and groundwater not be
contaminated, and that fuel and waste not be stored near the
River. This value will be measured by the distance to the
river from the pre-Interim storage site. All Alternatives
leave the fuel in the basins for some period; however, some
move the fuel to a safer storage location. That distance will
be used in this criterion.

c. Meet Tri-Party Agreement Milestone. The public desires that
the government comply with the Tri-Party Agreement and meet the
2002 milestone for removal of SNF from the K Basins described
in that Agreement. This criterion is evaluated by comparing
the probability of a given Alternative meeting the milestone.

d. Maximize Economic Benefit. The public desires that Hanford
decisions consider the long-term economic impact on the region.
Also, one mission of the Site is to partner in the economic
transition of the region. This criterion will be measured by
the estimated impact on the local economy during the period of
the pre-interim storage. Such impact will consider the
potential for establishing new companies and for leveraged
outsourcing of Hanford work.

5. Maximize Technical Performance. The SNF program must maximize the
technical performance of the pre-Interim storage process. Technical
performance also considers the potential impact on the 40-year
interim storage. The criteria below define technical performance.

a. Maximize Stabilization of Stored Products. This criterion
deals with preventing the further deterioration of fuel
elements and stabilizing its present condition. Stabilization
is measured by the estimate of continued degradation of stored
products. This estimate will be qualitative, ranging from none
to considerable.

b. Maximize Technology Transfer. A Site mission is the
development of science and technology for national purposes.
This criterion measures an Alternative's contribution to
technology which may be used elsewhere for similar or related
problems. The criterion will be measured by the estimate of
the likelihood that technology developed for an Alternative
will be used elsewhere. The qualitative estimate will range
from none to considerable.

c. Minimize Generated Waste. A stakeholder value and a measure of
technical performance is the amount of waste generated by a
given Alternative. Waste, in this sense, includes the amount
and toxicity of liquid effluents and solid waste. The measure
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is description of the waste (e.g., number of canisters,
overpacks, etc.). Waste will be scored relatively according to
the cost of dealing with the waste.

d. Maximize Use of Demonstrated Technology. A stakeholder value
and a measure of technical performance is the degree to which
an Alternative demonstrates that its technology is proven.
This is a subjective measure, ranging from mostly proven
technology to significant technology development required.

6. Maximize Likelihood of Programmatic Success. The program must
maximize the likelihood that the mission will be accomplished and
the technical requirements will be met within budget and schedule
estimates.

a. Maximize Likelihood of Accomplishing Technical Performance.
This criterion measures the uncertainty associated with an
Alternative's ability to accomplish the functions described in
the process flow diagram. Data on technical performance will
be obtained for each function, and estimates will be obtained
from technical experts on the likelihood of a given Alternative
to accomplish the technical performance required to accomplish
the function successfully.

b. Maximize Likelihood of Performing the Required Work Within the
Schedule. This criterion measures the uncertainty associated
with the ability to do the work within schedule constraints.
Like Technical Performance, each Alternative will provide
estimates of its ability to meet schedules associated with each
function in the process flow diagrams. An overall estimate of
schedule success will be calculated.

c. Maximize Likelihood of Performing the Required Work Within
Budget. This criterion measures the uncertainty associated
with the ability to do the work within budget. Each
Alternative will provide cost estimates associated with each
function in the process flow diagrams, and an overall estimate
of the ability of an Alternative to meet budget constraints
will be calculated.

e. Maximize Positive Effect on NRC Licensing. This criterion
considers the degree to which an Alternative leads to eventual
NRC licensing of the interim storage. This is a qualitative
estimate, ranging from no facilitation to considerable.

f. Maximize Positive Effect on Final Disposition. This criterion
considers the degree to which an Alternative positively impacts
the eventual disposition of spent fuel following the 40-year
dry storage. This is a qualitative estimate, ranging from no
facilitation to considerable.
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ATTACHMENT E-2

SPENT NUCLEAR FUEL UTILITY CURVES (ALTERNATIVES 1, 2 AND 3)
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ATTACHMENT E-3

SPENT NUCLEAR FUEL SWING WEIGHING AND SCORING FORMS
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Spent Nuclear Fuels Weighting Forms
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ATTACHMENT E-4

SPENT NUCLEAR FUEL SCORE SHEET
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Alternative I Alternative 2

Criteria Weight Data Value Score Data Value Score

Life-CycI.Costs 100 S1192M 0.22 22 31223M 0 0

Public Health Risks 30 1.5 E-06 fatalities/year 1 30 4.7 E-06 fatlitiea/year 0 0

Worker RAD Risks 120 6.9 E-04 fatalitiea/year 1 120 11 E-04 fatalities/year 0 0

Worker rn-dnarial Risks 20 1.5 E-03 fatalitiee/year 0.65 13 .73 E-03 fatalities/year 1 20

Environnaustl Risks 30 $7M/yar 1 30 $10M/year 0 0

Thme for Removal of SNF from Bauins 200 Nov 2003 0 0 Nov 2000 1 200

Time for Placement in Interim Storage 40 Nov 2003 0 0 Mar 2003 1 40

Trns for Disposal of al Waste, D&D Compl. 10 Nov 200 0 0 Mar 2008 1 10
Transport of SHP On-Sit. 15 910 tilca to FMEF 0 0 910 railcars to FMF 0 0

SNP removed from near River 160 1/4 mi pre-nterim 0 0 4.5 mi (FMEM) 0.8 128

Probability of Meeting 2002 TPA Milestone 180 0.3 0.1 18 0.98 1 180

Stabilizes Condition of SNP Products 20 degradation in water 0 0 degradation in water 0 0

Provides for Technology Transfer 25 minimal technology transfer 0 0 New stabilization process 0.5 12.5

Demonstrated Technology 20 Known prn-imerim; new 1 20 Known tech for pre-interim 0.5 10
Generated Wage 30 3800 canisters, casks, liner. 0 0 2.5M gal water in new pool, 0.3 9

water for stab, TRU,MW,LLW casks, 2800 overpacks,

ITA waste

Total 1000 Total 253 Total 609.5

Alternative 3 Alternative 4

Critaria Weight Data Value Score Data Value Score

Life-Cycle Costs 100 $1086M 1 100 $1895M N/A

Public Health Risks 30 2.4 9-06 fazliie./year 0.95 28.5 1.6 E-06 fatalities/year N/A
Worker RAD Risks 120 8.5 E-04 fatalities/year 0.9 108 10 E-04 fatalities/year N/A
Worker Industrial Risks 20 1.8 E-03 fatalities/year 0 0 0.96 E03 fatalities/year N/A
Environmental Risks 30 $1GM/year 0 0 $10M/year N/A
Tims for Removal of SNP from Lain. 200 Jun 2003 0.1 20 Apr 2004 N/A
Tone for Placement in Interim Storage 40 Jun 2003 0.6 24 Mar 2012 (return US) N/A
Tone for Disposal of all Wae. 10 Jun 2008 0.6 6 Apr 2009 N/A
Transport of SNP On-Sir. 15 870 railcar to 200 area 1 15 210 railcars to Port of Banton N/A

SNP removed from near River 160 10 miles to 200 area 1 160 Shipped overseas N/A
Probability of Meeting 2002 TPA Milestone 180 0.2 0.05 9 0.15 N/A
Stabilizea Condition of SNF Products 20 ETA process stabilizs fuel 1 20 SNP stabilized N/A
Provides for Technology Transfer 25 Pilot process for dry storage; 1 25 Little technology transfer N/A
Demonstrated Technology 20 New technology required 0 0 Technology demonstrated N/A
Generated Wae 30 Drill waste from canisters; 1 30 K-West water contaminated N/A

HTA waste; minimal otherwise All canister. become waste N/A

Total 1000 Total 545.5 Total N/A

E-39



WHC-EP-0830 REV 0, Vol. II

This page intentionally left blank.

E-40



WHC-EP-0830 REV 0, Vol. II

ATTACHMENT E-5

SUMMARY COMPARISON OF ALTERNATIVES 1, 2, 3, AND 4
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SUMMARY COMPARISON OF ALTERNATIVES II, 1I1, AND IV

Criteria Wet Dry

Life-Cycle Costs $1223M $1086M

BNFL

$1895M

Risks

Time to remove fuel
from basins

Meets TPA milestone?

Distance fuel is
removed from river

Fuel shipped off-Site?

Effect on local
economy

Technology

Acceptable

Nov 2000

Almost certainly

4.5 MI to FMEF

No

Positive

Existing
technology for
removal; new
technology
for stabilization

Acceptable

Jun 2003

Very Unlikely

10 Mi to 200 area

No

Positive

New technology
for removal
andstabilization

Acceptable

Apr 2004

Very Unlikely

Overseas

Yes

Negative

Proven
technology

Impact on NRC licensing
or final disposition

Uncertainty of
execution

Other minor criteria

Unknown

Little

Unknown

Some

No big Issues No big Issues

Potential form for
final disposition

Considerable

No big issues

Conclusions:
(1) Alternatives 11 and III are comparable for most criteria. The biggest discriminators are
cost and schedule for removing the fuel and meeting the TPA milestone.

(2) Alternative Il is better than alternative IV for almost all criteria. Biggest discriminators
are costs, schedule to remove fuel from the basins and meeting TPA milestone, final form of
SNF/waste, and uncertainty of execution.

(3) Alternative III is better than IV in cost and the requirement for overseas shipment;
however, the potential for receiving waste from the UK in a form suitable for final disposition
makes alternative IV attractive, if the uncertainties of program execution can be overcome.
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ATTACHMENT E-6

SUMMARY COMPARISON OF ALTERNATIVES 1, 2, 3, AND 4
WITH THE RECOMMENDED PATH FORWARD
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Alternative I Alternative 2

Criteria Weight Criteria Value Scorm Criteria Value Scom

Ufe-Cytl.Costs 100 S1192M 0.22 22 $1223M 0 0

Public Health Risks 30 1.5 E-06 fltalities/year 1 30 4.7 -06 (stslities/yesr 0 0

Worker RAD Risk, 120 6.9 E-04 fatalities/year I 120 11 E-04 fataliies/year 0 0

Worker Industrial Risks 20 1.5 E.03 fatalitice/year 0.65 13 .73 E-03 fatalities/year 1 20

Envionmental Risks 30 $7M/year 1 30 SIOM/year 0 0

Time for Removal of SNP from Basins 200 Nov 2003 0 0 Nov 2000 1 200

Time for Ptamemetin Interim Storage 40 Nov 2003 0 0 Mar 2003 1 40

Time for Disposal of all Waste, D&D CompI. 10 Nov 2003 0 0 Mar 2008 1 10

Tanspoflo(SNP On-Sits 15 910 railcars to PMEP 0 0 910 railcars to FMEP 0 0

SNP removed from near River L60 114 mi pre-interim 0 0 4.5 mi (FMEM) 0.8 128

Probability of Meeting 2002 TPA Milestone 180 0.3 0.1 18 0.98 1 180

Stabilizes Condition of SNP Products 20 degradation in water 0 0 degradation in water 0 0

Provides for Technology Transfer 25 minimal technology transfer 0 0 New stabilization process 0.5 12.5

Demonstrated Technology 20 Known pre-interim; new 1 20 Known tech for pre-interim 0.5 10

Generated Waste 30 3800 canisters, casks, liners 0 0 2.5M gal water in new pool, 0.3 9

water Ior stab, TRU,MW,LLW casks, 2800 overpacks,

[TA waste

Total 1000 Tot. 253 Tot. 609.5

Alternative 3 Recommended Path Forward

Criteria Weight Criteria Value Score Criteria Value Scorm

Life-Cycle Cos 100 $108s M 1 100 SIllIM 0.92 92

Public Health Risks 30 2.4 B-06 fatalities/yeer 0.95 23.5 5.2 9-06 fatalities/year 0 0

Worker RAD Risks 120 8.5 E-04 fotalities/year 0.9 108 10 E-04 fatalities/year 0.65 78

Worker Industrial Risks 20 1.9 B-03 fatalities/year 0 0 1.2 E-03 fatalities/year 0.35 17

EnvironmantalRisks 30 SIOM/year 0 0 SUIM/year 0 0

rime for Removal of SNP from Basin. 200 Jun 2003 0.1 20 Nov 2000 1 200

Time for Placement in Interim Storage 40 Jun 2003 0.6 24 Apr 2004 0 0

Tim for Disposal of all Waste 10 Jun 2008 0.6 6 Nov 2008 0 0

Transport of SNP On-Sits 15 870 nilcar to 200 ares 1 15 270 railcars to 200 area I 15
SNP removed from near River 160 10 miles to 200 area 1 160 10 miles I 160

Probability of Meeting 2002 TPA Milestone ISO 0.2 0.05 9 0.95 0.95 171

Stabilizes Condition of SNP Products 20 ITA process stabilizes fuel 1 20 SNp stabilized 0 0

Provides for Technology Transfer 25 Pilot process for dry storage; 1 25 little technology transfer 1 25

Demonstrated Technology 20 New technology required 0 0 Technology demonatrated 0 0

Genersated Waste 30 Drill waste fron. canisters 0 0 Drill waste from canisters; 1 30

ITA waste; minimal otherwise

Total 1000 Tot. 545.5 Tot. 78
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APPENDIX F

ASSESSMENT OF ENVIRONMENTAL, SAFETY, AND HEALTH RISKS
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F.1.0 SUMMARY

This appendix describes the process used to evaluate the health risk to
the public, workers and environment for each of the Alternatives from the
release of ionizing radiation and hazardous materials. Also considered were
the health risk to workers from industrial activities involved in the
processes. A preliminary hazards analysis process was used to identify
potential accident conditions. A qualitative determination of the accident
sequence consequence and frequency was completed to provide a relative risk
index. The total relative risk index and the relative risk index as a
function of time were evaluated for each Alternative. A comparison of the
relative risk for each Alternative was completed. Conclusions relative to the
public, worker, and environmental risk are provided.
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F.2.0 DEVELOPMENT OF THE PROCESS

The process followed the same line of evaluation that would be conducted
in completing a safety analysis for a new project. However, because much of
the information available for each Alternative is only in the pre-conceptual
design phase, the analysis was qualitative in nature.

It should be emphasized that in proceeding to remove fuel and sludge from
the K-Basins and processing them that the design and construction of
facilities will include necessary protective barriers to ensure that the risk
to the public, workers, and environment are acceptable. Therefore, the
following analysis is based on an evaluation of potential accident events as
they are imagined and not on actual events that may occur. It is the thought
process of imagining conceivable accident sequences that leads to the
identification of potential barriers that are provided to protect the public,
workers and environment. In the concept of a risk analysis, all potential
accident sequences are identified, those with relatively small consequence and
those with relatively large consequence. The consequence and frequency of the
accident sequences are quantified, multiplied together, and then summed over
all potential accident sequences. The units of risk are consequence per year.
Therefore, a normalization constant is included with the product of
consequence times frequency in order that the individual accident sequence
risks can be added together to form a total risk. One should remember that
the total risk, in consequence per year, is not an exposure to a particular
receptor (i.e., worker or public). Rather, total risk is a sum over all
potential accident sequences of the accident consequence times the accident
frequency.

F.2.1 PRELIMINARY HAZARDS ANALYSIS

A qualitative preliminary hazards analysis was completed for each
function of the functional flow block diagram (see Figure 2, main text) for
each Alternative. Information was obtained for the preliminary hazards
analysis during the interview evaluation with the advocates of each
Alternative. The first step was to identify the hazardous materials
(hazardous materials at risk) used or available in the function. The types of
materials considered were those that could release ionizing radiation such as
the fission products in the fuel assemblies, sludge, and debris. Also,
materials that could be the source of fixed radioactive contamination were
identified. Hazardous and/or caustic materials that may be used in each
function were also identified.

The following questions were used during the interview process to
identify the hazardous materials at risk:

1. What are the materials used in each activity (e.g., fuel, sludge,
debris, other hazardous or caustic materials)? [Identification of
Hazardous Materials]

2. How much of these materials are available for each activity (number
of fuel elements, amount of sludge, amount of hazardous materials,
etc.)? [Hazardous Material Inventory]
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The second step was to identify the potential events that could occur
that might result in the release of ionizing radiation or hazardous materials
and the potential consequences to the workers, public, and environment. Also,
potential events were identified that could result in workers being
contaminated or injured and the likely consequences. Preventative or
mitigative features of the process design were also identified. The following
questions were used in this part of the inquiry:

3. What types of upset conditions or events might occur in each
activity (drop fuel, react chemicals, furnace run-away, etc.)?
[Potential Upset Events]

4. How might radioactivity or hazardous materials be released during
the activity (drop fuel, chemical reactions, etc.)? [Potential
Upset Events]

5. What features of an activity would limit the extent or consequences
of an upset condition (shielded cask or container, cask or container
designed to be dropped or struck, confinement buildings)? [Identify
Preventative or Mitigative Design Features]

6. What would be the extent of the results if radioactivity or
hazardous materials were released (only effect those workers
immediately working in the area, might effect workers in the
building, might effect others in near-by facilities, might effect
the off-site public)? [Identify Extent of Consequences]

The third step was to solicit information from the Alternative advocate
or from K-Basin operations personnel that would assist in a qualitative
evaluation of the likelihood of such events occurring during the function.
Information was obtained relative to the functions in each process by
addressing the following question:

7. How often might this upset condition occur during an operation (once
a day, once a month, once a year, very rarely happens during an
operation, can't conceive of the event happening during an
operation, can't even imagine the event could happen during an
operation)? [Identify Likelihood of Occurrence]

At the conclusion of the interview session, a table was completed that
contained the function number and title, list of hazardous materials, and
potential energy sources that could release the hazardous materials (see
Table F-1). The table also contained the identified accidents for the
function along with potential barriers that may be part of the design, and the
extent of the impact (workers, public, environment).
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Function: x.0 Title

Hazardous Materials:

Energy Sources:

A. Thermal

B. Chemical

C. Mechanical

D. Other

Major Impact

Description of Potential Accidents: Potential Barriers Pub. Work Env.

1.

2.

3.

4.

5.

6.

7.

8.

Table F-1. Typical Table of Preliminary Hazards Analysis Information.
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The preliminary hazards analysis for each Alternative consisted of twenty
completed tables, one for each function of the Alternative. If a function was
not part of a specific Alternative, the table simply noted the fact and no
information was provided. If a function was considered to be common for all
Alternatives (e.g., Dispose of Debris), then information relative to that
specific function was used for each Alternative. If an Alternative had not
adequately considered a specific function (e.g., Dispose of Generated Waste),
then information from another, closely related Alternative was used. The
tables for an Alternative thus contained the potential inventory of hazardous
materials, energy sources to release the material, accident conditions,
barriers, and extent of the impact relative to the workers, public and
environment.

F.2.2 QUALITATIVE EVALUATION OF RISK

The qualitative evaluation of the risk assumed that the total risk for
each function of the Alternative could be divided into the risk to the
workers, risk to the public, and risk to the environment. That is,

N-

3.1 [1]RT= E p flC+( pfC+ pfC

worker public Env.

where:

p1 - a normalization constant,
f. = the frequency of the event, and
Q = the consequences of the event.

It was further assumed that the consequences for either the worker,
public, or environment could be placed into groups, or bins, of common, or
similar consequences. That is, for example,

if PECJ=Z ,YPffk Ck
worker bin k=1

~ Pb C f1k= P C fb [2]
bin k-i bin

where fb = E f
k-i

and
fb = the combined frequency for all events in the group, and
Cb = the similar consequences for all events in a group.
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The common, or similar consequences for the worker, public and
environment were grouped into qualitative consequence bins as identified
below. Industrial worker safety consequence groups were independently
identified in order to separate the consequences from accidents involving the
release of ionizing radiation and hazardous materials from the consequences of
industrial accidents.

Public Safety Consequence Groups

1. Any loss of public life.

2. Permanent impairment to off-site individuals.

3. Multiple excessive off-site exposures.

4. Moderate exposures of public and or moderate injuries.

5. Low-level radiation or chemical exposure.

6. Minor radiological or toxicological events affecting public.

Worker Safety Consequence Groups

1. Radiation or chemical exposures resulting in multiple worker deaths.

2. Radiation or chemical exposures resulting in a worker death.

3. Radiation or chemical exposures resulting in long-term irreversible
health effects.

4. Radiation or chemical exposures much greater than allowed limits.

5. Radiation or chemical exposures above or near limits.

6. Radiation or chemical exposures with significant skin contamination
(or internal damage for chemical exposures).

Environmental Safety Consequence Groups

1. Uncontained contamination spread beyond site boundary (either ground
water or surface contamination for both radiological and
toxicological materials).

2. Excessive on-site contamination damage requiring action (either
ground water or surface contamination for both radiological and
toxicological materials).

3. Moderate contamination beyond the site boundary (either ground water
or surface contamination for both radiological and toxicological
materials).
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4. Measurable on-site contamination damage; no further action (either
ground water or surface contamination for both radiological and
toxicological materials).

Industrial Worker Safety Consequence Groups

1. Industrial events resulting in worker deaths.

2. Industrial events resulting in permanent worker injury.

3. Industrial events resulting in serious lost time injuries.

4. Industrial events resulting in emergency room injuries.

5. Industrial events requiring management follow-up.

The consequence of each accident listed in the preliminary hazards
analysis table (Table F-i) for each function of an Alternative was placed in
one of the above accident consequence groups. Note that some accidents may
result in consequences to the worker, public and environment, while other
accidents may only effect the immediate workers (e.g., skin contamination from
a contaminated piece of material).

The next step was to identify the likelihood or frequency for each
accident. This was accomplished by establishing frequency groups according to
the definitions in Table F-2. The frequency of each accident was assigned to
one of the above accident frequency groups.

Table F-2. Definition of Accident Frequency Groups.

Index Description Frequency of Events (1/year)

0 Does not apply

1 Anticipated 1 - 1 x 10-2

2 Unlikely I x 10-1 x 104

3 Extremely Unlikely - x 104 - I x 10.6

4 Beyond Extremely Unlikely < 1 x 10-6

Note that the individual risk for each accident can now be qualitatively
established as the frequency of the group times the consequence of the group,
but the units of risk are different for each accident consequence group
(consequence per year). Also note that the uncertainty of the rilk is
expressed in terms of the uncertainty of the frequency (i.e., the range of the
frequency group) and the uncertainty of the consequence (i.e., the range of
the consequence group).
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The normalization constant, p
1
, is used to establish a constant set of

units for the individual accident risks. The process is similar to that used
in the Priority Planning Grid (Ritts 1990) application, except only the public
safety, site personnel safety, and environmental protection elements of the
Priority Planning Grid were used. In the Priority Planning Grid process,
specific costs were established for averted consequence groups. The costs
were weighted by an impact factor and a factor that represents the
"unwillingness" of the public, worker, or corporation to accept specific
consequences. The impact factor represents a measure of the hazard and the
expected number of people exposed to the hazard. The "Unwillingness" factor
is related to the unwillingness of individuals to accept an involuntary risk.

Table F-3 provides a list of the public safety, worker safety, industrial
worker safety, and environmental safety consequence groups, and a list of the
frequency groups. Table F-3 also provides the relative risk index for each of
the consequence groups and frequency groups. Once the consequence of a
potential accident has been placed in a consequence group and the frequency of
the accident has been placed in a frequency group, the relative risk index
table is read to provide the relative risk index for that accident.

The relative risk index for a set of accidents identified for each
function of an Alternative are additive to obtain a total risk index for that
function for each receptor group (e.g., public, worker, and environment).
However, the relative risk indices for each function are not additive since
the time duration for each function is different. Rather, the time-dependent
risk index for each receptor is integrated over the duration of the function,
and the risk index for each time step for each function are added. The total
risk index is then the sum of the total risk index for each time step. The
time averaged risk index is then obtained by averaging the total risk index
over the number of time steps.

For convenience the time step for each function was taken to be one year.
The risk index for each time step for each function is

R At (Consequence Units) [3]

over the length of time designated in the schedule for the function. If
appropriate, the initial and final time step for a function was adjusted for
partial year effort (e.g., 2 months out of 12); To better understand the
process, refer to the second page of Attachment F-1 for industrial worker risk
for Alternative 1. In this table, the function titles have been omitted in
order to provide a complete analysis on one sheet of paper. The subtotals at
the bottom of Attachment F-i are the total risk index for each time step (or
year). The total risk index is the sum of the risk indices for each time step
(291 CU in this case). The time averaged risk index is 15 CU/yr.

The time averaged risk index can be related to societal risks, worker
risks, and environmental risks by the conversions given in Table F-4. For
example, a time averaged risk index for the industrial worker-of 15 CU/year
would correspond to a worker risk of 1.5 x 10- fatalities/year.
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Frequency Freq. RELATIVE RISK INDEX

ofEvent(I/yr) No. 0 1 2 3 4 5 6
Does not apply 0 0 0 0 0 0 0 0

1 - IE-02 1 0 I.OE+04 5.OE+03 5.OE+02 2.5E+02 2.5E+01 2.5E+00
IE-02 - IE-04 2 0 I.OE+02 5.OE+01 5.OE+00 2.5E+00 2.5E-01 2.5E-02
IE-04 - IE-06 3 0 1.OE+00 5.OE-01 5.OE-02 2.5E-02 2.5E-03 2.5E-04
< E-06 4 0 I.OE-02 5.OE-03 5.OE-04 2.5E-04 2.5E-05 2.5E-06

Consequence Groups
I 2 3 4 5 6

Public Any loss of Permanent Multiple Moderate Low-level Minor rad. or

Safety public life impairment of excessive exposures of radiation or toxic. events

off-site off-site public and/or chemical affecting

individuals exposures moderate inj. exposure public

Radiation or

chemical cxp.

resulting in

multiple

worker deaths.

Radiation or
chemical

exposure

resulting in

worker deaths

Industrial
Worker
Safety

Environmental
Safety

Radiation or

chemical exp.
resulting in

long-term irrev.
health effects

Industrial

events

resulting in

permanent

worker injury

Radiation or

chemical cxp.

much greater

than allowed

limits

Industrial

events

resulting in

serious lost

time injuries

Radiation or

chemical

exposure

above or near

limits

Industrial

events

resulting in

emergency

room injuries

Radiation or

chemical

exposure with

signific. skin

contamination

Industrial

events

requiring

management
follow-up

Uncontained Excessive Moderate Measurable

contamination on-site contamination on-site

spread beyond ecological beyond site contamination

site boundary damage boundary damage - no
requiring further action

action

C

Table F-3. Relative Risk Index Table and Consequence Groups.
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Table F-4. Risk Conversion Units.

Risk Conversion Units

Societal Risk 1 x 10-1 Fatalities/relative risk index

Worker Risk 1 x 10-' Fatalities/relative risk index

Environmental Risk 200 Million dollars/relative risk index
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F.3.0 PUBLIC, WORKER AND ENVIRONMENTAL HEALTH RISKS

F.3.1 ANALYSIS RESULTS

Attachments F-I through F-4 present a summary of the analysis for each of
the Alternatives. The consequence and frequency of each potential accident
sequence for each function have been placed in appropriate frequency and
consequence groups, and a relative risk index has been identified. The
relative risk indices for the accidents have been totaled for each function by
receptor group. The tables list function numbers, titles and total relative
risk indices for each function for the industrial worker risk, radiological
worker risk, public risk and environmental risk. Start and finish dates for
each of the functions taken from the master schedule for this Alternative are
shown. Tables of time integrated results for each function for industrial
worker risks, radiological worker risks, public risk, and environmental risk
are also provided. The total risk index and the time averaged risk index are
shown at the bottom of each table.

A summary of the total results are presented in Table F-5. However, more
insight is obtained from the comparative results presented later. In
Table F-5 each of the time averaged risk indices have been converted to worker
risk, societal risk, or environmental risk for each of the Alternatives using
the conversions in Table F-4. It should be remembered that the total risks
presented in Table F-5 do not represent an exposure to a particular receptor
(i.e., worker, public or environment). Rather, the total risk is a sum over
all potential accident sequences of the accident consequence times the
accident frequency converted to an appropriate consequence unit per year. For
example, the total environmental risk presented in Table F-5 in millions of
dollars per year does not represent a real expenditure. Rather, the number
represents the potential relative cost that may be incurred if adequate
barriers were not provided to protect the environment. Similarly comments
apply to the worker risk and societal risk.

One can, however, compare the total risk results in Table F-5 to commonly
accepted worker and societal risks. In the 1992 Edition of Accident Facts
(National Safety Council 1992) the rate of construction fatalities is 3 x 104
fatalities/year. The rate for all accident fatalities is 4 x 104
fatalities/year. The total risks for industrial workers presented in
Table F-5 (5.6 to 18 x 10-4 fatalities/year) are very comparable to the above
worker risk rates when one considers the large uncertainty in the total risk
numbers in Table F-5.

The DOE Nuclear Safety Policy (DOE 1991) provides a societal latent
cancer safety goal for the operation of DOE facilities as 2 x 10.6
fatalities/year. The societal risks presented in Table F-5 (1.5 to 4.7 x 10-6
fatalities/year) are again very comparable to the DOE Nuclear Safety Policy
when one considers the large uncertainties involved in the present
calculations. It is perhaps fortuitous that there is such good agreement
between the worker and societal risks presented in Table F-5 and commonly
accepted risks. However, the good agreement reinforces the notion that the
actual risks involved with removal of fuel and sludge from the K-Basins and
their conditioning are very acceptable.
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Table F-5. Summary of Worker and Societal Risks.

Radiological Worker Total Risk Index Time Averaged Worker Risk
____________________________ I Risk Index (Fatalities/year)

Alternative 1 130 7 7 x 10-'

Alternative 2 201 11 11 x 10"

Alternative 3 161 8.5 8.5 x 10- 4

Alternative 4 141 7.4 7.4 x 10-4

Public Total Risk Index Time Averaged Societal Risk
Risk Index (Fatalities/year)

Alternative 1 0.29 0.015 1.5 x 10-6

Alternative 2 0.89 0.047 4.7 x 10-6

Alternative 3 0.45 0.024 2.4 x 10-6

Alternative 4 0.43 0.023 2.3 x 10.6

Environment Total Risk Index Time Averaged Environmental Risk
Risk Index (SM/year)

Alternative 1 0.69 0.036 7

Alternative 2 0.96 0.05 10

Alternative 3 0.91 .048 10

Alternative 4 0.92 0.048 10

Industrial Worker Total Risk Index Time Averaged Worker Risk
I I__ Risk Index (Fatalities/year)

Alternative 1 292 15 15 x 10

Alternative 2 139 7.3 7.3 x 10-4

Alternative 3 346 18 18 x 10-4

Alternative 4 106 5.6 5.6 x 104
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The total risk index listed in Table F-5 for each receptor and each
Alternative are presented in Figure F-1 on a logarithmic scale (figures are
presented at the end of the text). This figure illustrates two major points.
First, the major contribution to the total risk in removing fuel and sludge
from the K-Basins and processing fuel and sludge is from the potential risk to
workers, either in terms of industrial risk or risk due to radiological
exposure. As noted earlier, the actual risk to workers will be minimized by
preventative or mitigative protective barriers, technical safety requirements,
and adequate worker training. In general the industrial worker risks are a
factor of two times larger than the radiological worker risks.

Second, the public risks and environmental risks are two to three orders
of magnitude smaller than the industrial worker risk and radiological worker
risks. Although these results are not surprising, they do emphasize that the
risk to the public and the environment from the operations outlined in each
Alternative are very small and, as noted above, are within acceptable risk
limits.

The time integrated relative risk indices for each of the Alternative are
presented in Figures F-2, F-3, F-4, and F-5 for the radiological worker risk,
public risk, environmental risk, and industrial worker risk, respectively.
The integrated results presented in Figures F-2, F-3, F-4 and F-5 represent
the combination of several functions occurring in a single time step (year).
For example, in Figure F-2, the peak in the radiological worker risk index
during 1995 and 1996 for Alternative 3 is due to packaging of fuel and sludge
in the K-Basins, preparing fuel and sludge for transport, disposing of debris
during 1996, and treatment of K-basin water during 1996. Likewise, the peak
in the radiological worker risks during 1999 through 2001 for Alternative 2 is
due to multiple events. These events are disposal of debris in the K-Basins,
activities associated with stored fuel in the new temporary wet storage
facility, treatment of K-Basin water, and disposing of generated waste. The
results of similar multiple events occurring during a time step are also
visible as peaks in the relative risk index for public risk, environmental
risk, and industrial worker risks. These peaks in the relative risk can be
understood by referring to the corresponding functions underway during a time
step in the appropriate tables in Attachments F-I through F-4.

During the fuel and sludge packaging, and preparations for transport, the
radiological worker risks are nearly the same for Alternatives 1, 2 and 4.
However, the radiological worker risks are higher during the time to complete
these functions for Alternative 3. The reason is the additional complication,
and hence additional potential worker exposure, in Alternative 3 from drilling
holes in the Mark-II fuel canisters, flushing the sludge from the canisters,
and placing the canisters into the Multi-Canister Overpack. Alternative 2 has
a larger radiological worker exposure during the years 1999 to 2002
essentially due to additional efforts performed in the new wet storage basin
to prepare the fuel and sludge for conditioning.

There are two items that need to be addressed relative to the data
presented in Figure F-3 and Figure F-4. First, there is a small additional
risk to the public and environment in removing the fuel and sludge from the
K-Basins, removing the debris, treating the K-Basin water, and conditioning
the fuel and sludge for storage. However, in time this additional risk
decreases, and the total risk is then much smaller than if the fuel, sludge
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and' debris were left in the K-Basins. That is, a small additional risk to the
public and environment is accepted in the short term for a much larger
decrease in the total risk in the long term. The present public and
environmental risks, assuming no change from the present state, are presented
in Figures F-3 and F-4 as a dashed constant line. Note that for most
Alternatives, the public and environmental risks decrease significantly near
the year 2004 when final stabilization and processing of the fuel and sludge
have been completed.

Second, the public and environmental risks for each of the four
Alternatives are nearly the same. This is evident from the total public and
environmental risk indices from Table F-5. The scales in Figures F-3 and F-4
were expanded only to illustrate the data. If the scales in Figures F-3 and
F-4 were the same as the scales for Figure F-2 (radiological worker risks),
the public and environmental risks would appear as straight lines near zero.

The industrial worker risk for Alternative 3 is peaked between 1996 and
2001 because of two simultaneous construction projects; construction of a
Stabilization/Process Facility and a Dry Interim Storage Facility.
Alternative 1 and Alternative 2 have one construction project, a Dry Interim
Storage Facility, and modifications of FMEF to handle the stabilization
process. Construction of the Dry Interim Storage Facility and modifications
to FMEF are expedited for Alternative 2 relative to Alternative 1 by one year
and three years, respectively. Further, modifications of FMEF for
Alternative 1 are more extensive than for Alternative 2 (a hot cell versus an
operations bay. These differences in the construction projects and schedules
are responsible for the differences in the industrial worker risks for these
Alternatives.

F.3.2 CONCLUSIONS

The activities involved with any Alternative concdrned with removing fuel
and sludge from the K-Basins, any storage, if required, and fuel and sludge
processing will include necessary protective barriers to ensure that the risk
to the public, workers, and environment are acceptable. However, the
comparative risk analysis demonstrated that the actual risks to the public and
environment for any proposed Alternative are within acceptable limits.

The public and environmental risks for each of the four Alternatives are
nearly the same. For each Alternative there will be a small additional risk
to the public and environment in the short term resulting from the fuel and
sludge removal and conditioning activities. However, the removal activities
will result in a much larger decrease in the total risk in the long term.

The major contribution to the total risk is from the potential risk to
workers, either in terms of industrial risk or risk due to radiological
exposure. Industrial risks are dominated by potential industrial accidents
during the construction phase of a facility. The major contribution to the
worker radiological risk is from the near proximity of the worker to the fuel
and sludge. Therefore, worker radiological risk will be minimized if the fuel
handling activities are minimized. Limited fuel handling activities are best
for Alternative 1, since the second fuel handling activity is completed in a
hot cell.

F-20



WHC-EP-0830 REV 0, Vol. II

Alternative 2 has a disadvantage relative to worker radiological risk
because the fuel will be handled twice; once when placed in overpacks to be
transported to the new wet storage basin and once when removed from the
canisters in the wet storage basin in preparation for conditioning.
Alternative 3 has an advantage in that fuel is handled only once during the
cask loading activity. However, the process of drilling holes in the
canisters and flushing sludge from the canisters for Alternative 3 provides an
opportunity for further worker exposure.
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F.4.0 PATH FORWARD ANALYSIS

The proposed Path Forward capitalizes on the schedule advantages
available from expeditious removal of the entire K-Basin fuel and sludge
inventory to a new storage location away from the Columbia River. Multiple
storage facilities are avoided by developing an interim storage system design
which is initially used as temporary lag storage for packages of wet stored
fuel and transitioned to the dry storage system as fuel conditioning is
completed.

The fuel conditioning process will provide steps for fuel drying and
passivation. Additional stabilization steps may be considered, ranging from
controlled oxidation of the metal fuel, to complete oxidation of the metal
fuel if required.

The interim storage system is first used as temporary lag storage for the
wet fuel and sludge packages removed from the K Basins. The interim storage
facility enters a second operational phase at the start of the fuel
conditioning process. The remaining operating activities of the interim
storage facility include (a) accumulation, decontamination, compaction, and
packaging of solid debris for loadout as low level solid waste, and
(b) treatment of basin water for disposal. The interim storage facility then
enters the third operational phase when fuel conditioning is completed and all
interim storage positions have been modified to support dry storage.

The public, worker, and environmental health risks were also analyzed for
the Path Forward as described above. Table F-6, which is a duplication of
Table F-5 with the Path Forward results added, compares the public, worker,
and environmental health risks for the Path Forward with each of the
Alternatives. The public and environmental risks for the Path Forward are
nearly the same as for the other Alternatives. For the Path Forward there is
also a small additional risk to the public and environment in the short term
resulting from the fuel and sludge removal and conditioning activities.
However, the removal activities result in a much larger decrease in the total
risk in the long term.

The radiological worker risks for the Path Forward are between the
radiological worker risks for Alternatives 2 and 3, as would be expected.
However, they are all still very comparable. The industrial worker risks for
the Path Forward are larger than for Alternative 2, but smaller than for
Alternative 3. Again the results are as expected, and are all very
comparable.

As noted earlier, any activities related to removing fuel and sludge from
the K-Basins, providing storage, if required, and fuel and sludge conditioning
will include necessary barriers to protect the public, workers, and
environment. Thus, the public, worker, and environmental risk are not a major
discriminator among the Alternatives and the selected Path Forward.
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Table F-6. Summary of Worker and Societal Risks.

Radiological Worker Total Risk Index Time Averaged (Fatalteyear)

Alternative 1 130 7 7 x 10-'

Alternative 2 201 11 11 x 10-1

Alternative 3 161 8.5 8.5 x 10~

Alternative 4 141 7.4 7.4 x 10-

Path Forward 198 10.4 10 x 10~

Public Total Risk Index Time Averaged Societal Risk
I Risk Index (Fatalities/year)

Alternative 1 0.29 0.015 1.5 x 10-6
Alternative 2 0.89 0.047 4.7 x 10-6
Alternative 3 0.45 0.024 2.4 x 10-6
Alternative 4 0.43 0.023 2.3 x 10-6
Path Forward 0.98 0.052 5.2 x 10-6

Environment Total Risk Index Time Averaged Environmental Risk
Risk Index ($M/year)

Alternative 1 0.69 0.036 7

Alternative 2 0.96 0.05 10

Alternative 3 0.91 0.048 10

Alternative 4 0.92 0.048 10

Path Forward 1.04 0.055 11

Industrial Worker Total Risk Index Time Averaged Worker Risk
Risk Index (Fatalities/year)

Alternative 1 292 15 15 x 10
Alternative 2 139 7.3 7.3 x 10-4

Alternative 3 346 18 18 x 104

Alternative 4 106 5.6 5.6 x 10-4

Path Forward 232 12.2 12 x 10- 4
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#1 Containerization and Storage in K-Basins

Function
Characterize SNF and Sludge
Package Fuels and Sludge/Debris
Prepare for Transport
Design Temp Storage Facility
Contract Temp Storage Facility
Dispose of Debris
Transport Fuel & Sludge to Temp Storage
Remove Radioactive Water
Store Sludge
Store Fuel
Transport to Stabilization/Process Facility
Design Stabilization/Process Facility
Construct Stabilization/Process Facility
Stabilize/Process Fuels
Dispose of Generated Waste
Decontaminate and Decommission Facilities
Design Interim Dry storage Facility
Construct Interim Dry storage Facility
Transport Fuels
Store Fuels

Indust.
Worker

0.0E+00
5.OE+00
5.3E-01
0.OE+00
0.OE+00
5.OE-01
0.OE+00
0.OE+00
0.OE+00
0.0E+00
2.5E-02
0.OE+00
3.5E+01
0.0E+00
2.5E+00
5.0E+00
O.OE+00
3.3E+01
2.5E-01
2.5E-02

Relative Risk Index

Worker
2.8E+00
5.5E+00
2.6E+00
0.OE+00
0.OE+00
5.3E+00
0.OE+00
2.5E+00
2.8E-02

2.5E+00
3.3E-01
0.0E+00
L0E+00
2.8E+00
2.5E+00
5.OE+00
0.OE+00
0.OE+00
0.OE+00
2.5E-02

Public
0.OE+00
5.OE-02
2.5E-02
0.OE+00
0.OE+00
0.OE+00
0.OE+00
0.0E+00
O.AE+00
O.OE+00
2.5E-04
t.OE+00
0.OE+00
5.3E-03
0.OE+00
0.OE+00
0.OE+00
0.OE+00
0.OE+00
0.OE+00

Env.
0.OE+00
5.OE-02
2.5E-02
0.OE+00
0.OE+00
2.5E-02
0.OE+00
2.5E-02
2.5E-02
2.5E-02
0.OE+00
0.DE+00
0.OE+00
7.5E-04
2.5E-04
0.OE+00
0.OE+00
0.OE+00
0.0E+00
0.OE+00

Start

Date

11/1/94
2/1/95

11/1/95

Finish
Date

9/30/97
10/31/96
11/30/01

4/1/96 11/30/04

4/1/95 9/30/02

Number
1.0

2
3
4
5
6
7
8
9

10
I1
12
13
14
15
16
17
18
19
20

11/30/03
8/31/98

11/30/01
11/30/03
11/30/03
11/30/08
12/31/96
2/28/99

11/30/03
3/31/12

8.IE+01 3.2E+-l 8.1E-02 1.8E-01
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n
m
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#1 Containerization and Storage in K-Basins

Industrial Worker
Function Years
Number 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12

1 0.0 0.0 0.0 0.0
2 4.6 4.2
3 0.0 0.1 0.5 0.5 0.5 0.5 0.5 0.5
4
5
6 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
7
8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9

10
11 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0 0.0
13 2.9 35.0 35.0 35.0 35.0 32.1
14 0.0 0.0 0.0
15 0.2 2.5 2.3
16 0.4 5.0 5.0 5.0 4.6
17 0.0 0.0
18 2.7 32.5 32.5 5.4
19 0.1 0.3 0.3 0.3 0.3 0.3 0.3 0.2
20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.01 4.71 10.81 68.81 68.81 41.71 36.31 33.51 3.31 3.11 0.91 5.0, 5.0[ 5.01 4.61 0.01 0.01 0.0 0.0
Total 1292 CU

Attachment F-1. Containerization and Storage in K-Basins. (sheet 2 of 5)
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#1 Containerization and Storage in K-Basins

Radiological Worker
Function Years

Number 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12
1 1.0 2.8 2.8 2.1
2 5.1 4.6
3 0.0 0.4 2.6 2.6 2.6 2.6 2.6 2.4
4
5
6 4.0 5.3 5.3 5.3 5.3 5.3 5.3 5.3 4.9

7
8 1.9 2.5 2.5 2.5 2.5 2.5 2.5 1.9
9

10
11 0.0 0.3 0.3
12 0.0 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0 0.0 0.0
14 0.2 2.8 2.5
15 0.2 2.5 2.3
16 0.4 5.0 5.0 5.0 4.6
17 0.0 0.0
18 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1.01 10.21 16.51 12.5 10.41 10.41 10.41 10.71 12.81 10.51 5.31 5.01 5.01 5.01 4.61 0.0 0.0 0.01 0.0
Total 130 CU
jAvg. 16.9 CU/yr
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#1 Containerization and Storage in K-Basins

Public
Function Years

Number 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12

1 0.00 0.00 0.00 0.00
2 0.04 0.05 0.04
3 0.00 0.00 0.03 0.03 0.03 0.03 0.03 0.02
4

5
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9

10
11 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00 0.00 0.00 0.00
14 0.00 0.01 0.00
15 0.00 0.00 0.00
16 0.00 0.00 0.00 0.00 0.00
17 0.00 0.00
18 0.00 0.00 0.00 0.00
19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Attachment F-1. Containerization and Storage in K-Basins. (sheet 4 of 5)
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0.041 0.051 0.071 0.031 0.031 0.031 0.031 0.021 0.011 0.011 0.001 0.001 0.001 0.00, 0.001 0.001 0.00 0.00 0.00
Total 0.29 CU

jAvg. 0.02 CU/yj



#1 Containerization and Storage in K-Basins

Environment
Function Years
Number 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12

1 0.00 0.00 0.00 0.00
2 0.04 0.05 0.04
3 0.00 0.00 0.03 0.03 0.03 0.03 0.03 0.02
4
5
6 0.02 0.03 0.03 - 0.03 0.03 0.03 0.03 0.03 0.02
7
8 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.02
9

10
11 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00 0.00 0.00 0.00
14 0.00 0.00 0.00
15 0.00 0.00 0.00
16 0.00 0.00 0.00 0.00 0.00
17 0.00 0.00
18 0.00 0.00 0.00 0.00
19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.04 0.07 0.11 0.08 0.08 0.08 0.08 0.07 0.05 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 0.69 CU

0.04 CU/yr
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-n
C-,
to

2E

C)

rt~
C.

n
S

CD

n.j

-A



WHC-EP-0830 REV 0, Vol.

This page intentionally left blank.

F-40

I I



WHC-EP-0830 REV 0, Vol. II

Attachment F-2. Expedited Fuel and Sludge Removal.
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#2 Expedited Fuel and Sludge Removal

Indust. Relative Risk Index Start Finish
Number Function Worker Worker Public Env. Date Date

1.0 Characterize SNF and Sludge (Same as Alt. 0.OE+00 2.8E+00 O.OE+00 f.OE+00 11/1/94 9/30/97
2 Package Fuels and Sludge/Debris 2.5E-02 1.OE+01 5.OE-02 5.OE-02 2/1/95 10/31/96
3 Prepare for Transport 5.OE-01 2.6E+00 2.5E-02 2.5E-02 5/1/96 3/31/98
4 Design Temp Storage Facility 0.0E+00 0.0E+00 0.0E+00 0.0E+00 11/1/94 10/31/96
S Contruct Temp Storage Facility 7.8E+00 0.0E+00 0.0E+00 0.0E+00 2/1/97 11/30/98
6 Dispose of Debris (Same as Alt. #1) 5.0E-01 5.3E+00 2.5E-02 2.5E-02 4/1/96 11/30/01
7 Transport Fuel & Sludge to Temp Storage 0.0E+00 2.8E-01 2.5E-02 2.5E-02 12/1/98 11/30/00
8 Remove Radioactive Water (Same as Alt. #1 0.0E+00 2.5E+00 2.5E-02 2.5E-02 4/1/95 9/30/02
9 Store Sludge 2.5E+00 5.0E+00 2.5E-02 2.5E-02 12/1/98 3/31/03

10 Store Fuel 0.0E+00 1.0E+01 2.5E-02 2.5E-02 12/12/98 3/31/03
w11 Transport to Stabilization/Process Facility 2.5E-01 2.5E-01 2.5E-02 2.5E-02

12 Design Stabilization/Process Facility 0.0E+00 0.0E+00 0.0E+00 0.0E+00 11/1/95 1/31/00
13 Construct Stabilization/Process Facility 1.0E+01 0.0E+00 0.0E+00 0.0E+00 8/1/98 10/31/00
14 Stabilize/Process Fuels (Same as Alt. #3) 2.5E-01 1.0E+00 5.1E-02 7.6E-02 11/1/00 3/31/03
15 Dispose of Generated Waste (Same as Alt. # 2.5E+00 2.5E+00 0.01E+00 2.5E-04 12/1/98 3/31/03 a
16 Decontaminate and Decommission Facilities 5.0E+00 7.5E+00 0.0E+00 0.0E+00 10/1/02 3/31/08
17 Design Interim Dry storage Facility 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5/1/96 5/31/97
18 Construct Interim Dry storage Facility (Sa 3.3E+01 0.0E+00 0.0OE+00 0.0E+00 6/1/97 2/28/99
19 Transport Fuels 2.5E-01 0.0E+00 0.0E+00 0.0E+00 11/1/97 3/31/03
20 Store Fuels 2.5E-02 2.5E-02 0.0E+00 0.0E+00 11/1/00 3/31/12

6.2E+01 5.0E+01 2.8E-01 3.0E-01

Attachment F-2. Expedited Fuel and Sludge Removal. (sheet I of 5)



#2 Expedited Fuel and Sludge Removal

Industrial Worker
Function Years
Number 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12

1 0.0 0.0 0.0 0.0
2 0.0 0.0
3 0.3 0.5 0.1
4 0.0 0.0 0.0
5 7.1 7.1
6 0.4 0.5 0.5 0.5 0.5 0.5
7 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9 0.2 2.5 2.5 2.5 2.5 0.6

10 0.0 0.0 0.0 0.0 0.0 0.0
11
12 0.0 0.0 0.0 0.0 0.0 0.0
13 4.3 10.3 0.9
14 0.0 0.3 0.3 0.1
15 0.2 2.5 2.5 2.5 2.5 0.6
16 1.3 5.0 5.0 5.0 5.0 5.0 1.3
17 0.0 0.0
18 16.3 32.5 5.4
19 0.0 0.3 0.3 0.3 0.3 0.3 0.1
20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.7 24.4 45.2 21.4 6.6 6.0 6.8 6.4 5.0 5.0 5.0 5.0 1.3 0.0 0.0 0.0 0.0
Total 139 CU
Avg. 7.3 CU/yr

Attachment F-2. Expedited Fuel and Sludge Removal. (sheet 2 of 5)
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#2 Expedited Fuel and Sludge Removal

Radiological Worker
Function Years
Number 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12

1 0.5 2.8 2.8 2.1
2 0.5 9.4 8.6
3 1.7 2.6 0.6
4 0.0 0.0 0.0
5 0.0 0.0
6 . 4.0 5.3 5.3 5.3 5.3 4.9
7 0.0 0.3 0.3
8 1.9 2.5 2.5 2.5 2.5 2.5 2.5 1.9
9 0.4 5.0 5.0 5.0 5.0 1.3

10 0.8 10.0 10.0 10.0 10.0 2.5
11
12 0.0 0.0 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0
14 0.2 1.0 1.0 0.3
15 0.2 2.5 2.5 2.5 2.5 0.6
16 1.9 7.5 7.5 7.5 7.5 7.5 1.9
17 0.0 0.0
18 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1.0 14.1 19.6 12.5 10.0 25.6 25.8 26.0 22.3 12.2 7.5 7.5 7.5 7.5 1.9 0.0 0.0 0.0 0.0
Total 201 CU
Avg. 110.6 CU/yr
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#2 Expedited Fuel and Sludge Removal

Public
Function Years

Number 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12
1 0.00 0.00 0.00 0.00
2 0.04 0.05 0.04
3 0.02 0.03 0.01
4 0.00 0.00 0.00
5 0.00 0.00
6 0.02 0.03 0.03 0.03 0.03 0.02
7 0.00 0.03 0.02
8 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.02
9 0.00 0.03 0.03 0.03 0.03 0.01

10 0.00 0.03 0.03 0.03 0.03 0.01
11
12 0.00 0.00 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00
14 0.01 0.05 0.05 0.01
is 0.00 0.00 0.00 0.00 0.00 0.00
16 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17 0.00 0.00
18 0.00 0.00 0.00
19 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.04 0.06 0.10 0.08 0.06 0.13 0.13 0.15 0.12 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 0.89 CU |

FA910.05 CU/yr
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#2 Expedited Fuel and Sludge Removal

Environmental
Function Years
Number 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12

1 0.00 0.00 0.00 0.00
2 0.04 0.05 0.04
3 0.02 0.03 0.01
4 0.00 0.00 0.00
5 0.00 0.00
6 0.02 0.03 0.03 0.03 0.03 0.02
7 0.00 0.03 0.02
8 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.02
9 0.00 0.03 0.03 0.03 0.03 0.01

10 0.00 0.03 0.03 0.03 0.03 0.01
11
12 0.00 0.00 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00
14 0.01 0.08 0.08 0.02
15 0.00 0.00 0.00 0.00 0.00 0.00
16 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17 0.00 0.00
18 0.00 0.00 0.00
19 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.04 0.06 0.10 0.08 0.06 0.13 0.14 0.17 0.15 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 0.96 CU
FV-10.05 CU/yr

Attachment F-2. Expedited Fuel and Sludge Removal. (sheet 5 of 5)
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#3 Dry New Facility Storage

Function
Characterize SNF and Sludge (same as Alt.
Package Fuels and Sludge/Debris
Prepare for Transport
Design Temp Storage Facility
Contruct Temp Storage Facility
Dispose of Debris (same as Alt. #1)
Transport Fuel & Sludge to Temp Storage
Remove Radioactive Water (same as Alt. #1
Store Sludge (sludge in basins not addressed
Store Fuel
Transport to Stabilization/Process Facility
Design Stabilization/Process Facility
Construct Stabilization/Process Facility
Stabilize/Process Fuels
Dispose of Generated Waste (same as Alt. #
Decontaminate and Decommission Facilities
Design Interim Dry storage Facility (same a
Construct Interim Dry storage Facility (sam
Transport Fuels (on integral rail system)
Store Fuels

Indust.
Worker

0.OE+00
5.3E+00
2.8E+00
O.OE+00
0.0E+00
5.OE-0I
04.E+00
0.OE+00
0.OE+00
0.OE+00
2.8E-01
0.OE+00
3.3E+01
2.5E-01
2.5E+00
5.0E+00
0.OE+00
3.3E+01
2.5E-01
2.5E-02

Relative Risk Index
Worker
2.8E+00
3.3E+01
2.5E+00
0.OE+00
0.0E+00
5.3E+00
0.0-E+00
2.5E+00
2.8E-02
0.OE+00
3.3E-01

0.0E+00
0.0E+00
1.0E+00
2.5E+00
5.0E+00
0.0E+00
0.0E+00
0.0E+00
2.5E-02

Public
0.0E+00
7.5E-02
2.5E-02
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.OE+00
0.0E+00
0.0E+00
5.0E-04

0.0E+00
0.0E+00
5.1 E-02

0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00

Env.
0.0E+00
7.5E-02
2.5E-02
0.0E+00
0.0E+00
2.5E-02
0.0E+00
2.5E-02
2.5E-02
0.0E+00
2.5E-04
0.0E+00
0.0E+00
7.6E-02
2.5E-04
0.0E+00
0.OE+00
0.0E+00
0.0E+00
0.0E+00

Start

Date

11/1/94
2/1/95
2/1/95

4/1/96 4/30/04

Number
1.0

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20 8/1/99 3/31/12

8.2E+01 5.5E+01 1.5E-01 2.5E-01

r
1+

-n
LA)

Attachment F-3. Dry New Facility Storage. (sheet 1 of 5)
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4/1/95

8/1/99
12/1/94

5/1/97
8/1/99
8/1/99
5/1/04
6/1/95
6/1/96

Finish
Date

9/30/97
10/31/96
2/28/98

9/30/02

6/30/03
7/31/00
4/30/01
6/30/03
6/30/03
6/30/08

11/30/98
7/31/01
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#3 Dry New Storage Facility

Industrial Worker
Function Years
Number 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12

1 0.0 0.0 0.0 0.0
2 4.8 4.4
3 2.5 2.8 2.8 0.5
4
5
6 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.2
7
8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9

10
I1 0.1 0.3 0.3 0.3 0.1
12 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13 21.7 32.5 32.5 32.5 10.8
14 0.1 0.3 0.3 0.3 0.1
15 1.0 2.5 2.5 2.5 1.3
16 3.8 5.0 5.0 1.3
17 0.0 0.0 0.0 0.0
18 19.0 32.5 32.5 32.5 32.5 19.0
19
20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 7.3 26.5 57.4
pJ
0

m

-I,

U.)

66.0 66.8 68.5 33.3 3.5 1.7 0.0 3.8 5.0 5.0 1.3 0.0 0.0 0.0 0.0
Total 346 CU
A. 18.2 CU/yr

Attachment F-3. Dry New Facility Storage. (sheet 2 of 5)
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#3 Dry New Storage Facility

Radiological Worker
Function Years

Number 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12

1 0.5 2.8 2.8 2.1
2 0.5 30.3 27.5
3 2.3 2.5 2.5 0.4
4
5
6 4.0 5.3 5.3 5.3 5.3 5.3 5.3 1.8
7

8 1.9 2.5 2.5 2.5 2.5 2.5 2.5 1.9
9

10
11 0.1 0.3 0.3 0.3 0.2
12 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0 0.0
14 0.4 1.0 1.0 1.0 0.5
15 1.0 2.5 2.5 2.5 1.3
16 3.8 5.0 5.0 1.3
17 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0 0.0 0.0
19
20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1.0 37.3 39.3 12.5 8.3 9.5 11.7 11.7 11.1 3.7 0.0 3.8 5.0 5.0 1.3 0.0 0.0 0.0 0.0
Total 161 CU

8.5 CU/yr

Attachment F-3. Dry New Facility Storage. (sheet 3 of 5)
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#3 Dry New Storage Facility

Public
Function Years
Number 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12

1 0.00 0.00 0.00 0.00
2 0.04 0.07 0.06
3 0.02 0.03 0.03 0.00
4

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9

10
11 0.00 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00 0.00 0.00
14 0.02 0.05 0.05 0.05 0.03
15 0.00 0.00 0.00 0.00 0.00
16 0.00 0.00 0.00 0.00
17 0.00 0.00 0.00 0.00
18 0.00 0.00 0.00 0.00 0.00 0.00
19
20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.04 0.09 0.09 0.03 0.00 0.02 0.05 0.05 0.05 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 0.45 CU
AvgU. 0.02 CU/yt

Attachment F-3. Dry New Facility Storage. (sheet 4 of 5)
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#3 Dry New Storage Facility

Environment
Function Years
Number 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12

1 0.00 0.00 0.00 0.00
2 0.04 0.07 0.06
3 0.02 0.03 0.03 0.00
4
5
6 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.01
7
8 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.02
9

10
11 0.00 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00 0.00 0.00
14 0.03 0.08 0.08 0.08 0.04
15 0.00 0.00 0.00 0.00 0.00
16 0.00 0.00 0.00 0.00
17 0.00 0.00 0.00 0.00
18 0.00 0.00 0.00 0.00 0.00 0.00
19
20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.04 0.11 0.13 0.08 0.05 0.08 0.13 0.13 0.12 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 0.92 CU
IEL 0.05 CUIYr

Attachment F-3. Dry New Facility Storage. (sheet 5 of 5)
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#4 Foreign Processing

Function
Characterize SNF and Sludge
Package Fuels and Sludge/Debris
Prepare for Transport
Design Temp Storage Facility
Contruct Temp Storage Facility
Dispose of Debris
Transport Fuel & Sludge to Temp Storage
Remove Radioactive Water
Store Sludge
Store Fuel
Transport to Stabilization/Process Facility
Design Stabilization/Process Facility
Construct Stabilization/Process Facility
Stabilize/Process Fuels
Dispose of Generated Waste
Decontaminate and Decommission Facilities
Design Interim Dry storage Facility
Construct Interim Dry storage Facility
Transport Fuels
Store Fuels

Indust.
Worker

0.OE+00
2.5E-02
2.5E-01
0.OE+00
0,0E+00
5.OE-01
0.0E+00
0.0E+00
O.0E+00
OOE+00
1.OE-01
0.0 E+00
1.OE+01
2.5E-01
2.5E+00
5.OE-01
0.OE+00
3.3E+01
2.5E-01
2.5E-02

Relative Risk Index
Worker
2.8E+00
7.SE+00
5.1E+00
0.OE+00
0.OE+00
5.3E+00
O.AE+00
2.5E+00
2.8E-02
0.OE+00
2.8E-01
0.OE+00
0.OE+00
7.BE-01
2.5E+00
5.OE+00
0.OE+00
0.OE+00
0.0E+00
2.5E-02

Public
O.OE+00
5.OE-02
2.5E-02
0.OE+00
0.OE+00
0.OE+00
0.OE+00
0.OE+00
O.GE+00
0.OE+00
2;5E-04

0.OE+00
O.OE+00
5.OE-02

0-.E+00
0.OE+00
0.OE+00
0.OE+00
0.OE+00
O.OE+00

Env.
0.0E+00
5.OE-02
2.5E-02
0.OE+00
0.OE+00
2.5E-02

0.OE+00
2.5E-02
2.5E-02
0.OE+00
5.0E-03
0.0E+00
0.OE+00
5.OE-02
2.5E-04
0.OE+00
0.OE+00
O.0E+00
0.OE+00
0.0E+00

Start
Date

11/1/94
2/1/95

11/1/94

Finish

Date
9/30/97

10/31/96
4/30/98

4/1196 4/30/05

4/1/95 4/30/04

Number
1.0

2

3
4

5
6
7
8
9

to
11
12
13
14
15
16
17
18
19
20

4/30104

4/30/98
7/31/00
4/30/04

4/30/09

4/30/98
7/31/00

8/1/00 3/31/12

4.7E+01 3.2E+01 1.3E-01 2.1E-01

c-I-
Cl.
0
C,

mn
C'-

~~~1

Attachment F-4. Foreign Processing. (sheet 1 of 5)
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#4 Foreign Processing

Industrial Worker
Function Years

Number 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12

1 0.0 0.0 0.0 0.0
2 0.0 0.0
3 0.0 0.3 0.3 0.3 0.1
4
5
6 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.2
7

8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9

10
I1 0.1 0.1 0.1 0.1 0.1 0.1 0.0
12 0.0 0.0 0.0 0.0
13 6.7 10.0 5.8
14 0.1 0.3 0.3 0.1 0.2 0.2
15
16 0.3 0.5 0.5 0.5 0.5 0.2
17 0.0 0.0
18 21.7 32.5 19.0
19
20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.3 0.6 0.8 29.0 43.1 25.4 0.7 0.9 0.9 1.0 0.9 0.8 0.5 0.5 0.2 0.0 0.0 0.0
Total 106 CU

I=vg. 5.6 CU/yr

Attachment F-4. Foreign Processing. (sheet 2 of 5)
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#4 Foreign Processing

Radiological Worker
Function Years
Number 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12

1 0.2 2.8 2.8 2.1
2 0.8 7.2 6.5
3 0.0 5.1 5.1 5.1 1.7
4
5
6 4.0 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 1.8
7
8 1.9 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 0.8
9

t0
11 0.1 0.3 0.3 0.3 0.3 0.3 0.1
12 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0
14 0.3 0.8 0.8 0.3 0.6 0.7
15
16 3.3 5.0 5.0 5.0 5.0 1.7
17 0.0 0.0
18 0.0 0.0 0.0
19 0.0
20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1.0 16.9 20.9 15.0 9.7 8.1 8.1 8.5 8.9 8.9 9.9 7.4 5.7 5.0 5.0 1.7 0.0 0.0 0.0
Total 141 CU

AjMj, 7.4 CU/yr

Attachment F-4. Foreign Processing. (sheet 3 of 5)
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#4 Foreign Processing

Public
Function Years
Number 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12

1 0.00 0.00 0.00 0.00
2 0.04 0.05 0.04
3 0.00 0.03 0.03 0.03 0.01

5
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9

10
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00
14 0.02 0.05 0.05 0.02 0.04 0.05
15
16 0.00 0.00 0.00 0.00 0.00 0.00
17 0.00 0.00
18 0.00 0.00 0.00
19 0.00
20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.04 0.07 0.07 0.03 0.01 0.00 0.00 0.02 0.05 0.05 0.02 0.04 0.05 0.00 0.00 0.00 0.00 0.00 0.00

-w

;0

-C

0

Total 0.43 CU
[ l 0.02 CU/yr

Attachment F-4. Foreign Processing. (sheet 4 of 5)

~~*1

C,

Cl.

n
Em
dl.

-I,

4,.



#4 Foreign Processing

Environment
Function Years

Number 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12

1 0.00 0.00 0.00 0.00
2 0.04 0.05 0.04
3 0.00 0.03 0.03 0.03 0.01
4
5
6 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.01
7
8 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.01
9

10
11 0.00 0.01 0.01 0.01 0.01 0.01 0.00
12 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00
14 0.02 0.05 0.05 0.02 0.04 0.05

15
16 0.00 0.00 0.00 0.00 0.00 0.00

17 0.00 0.00
18 0.00 0.00 0.00
19 0.00

20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.04 0.09 0.11 0.08 0.06 0.06 0.06 0.08 0.11 0.11 0.05 0.05 0.05 0.00 0.00 0.00 0.00 0.00 0.001
Total 0.92 CU
E 0.05 CU/yr

Attachment F-4. Foreign Processing. (sheet 5 of 5)
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APPENDIX G

PROGRAMMATIC RISK EVALUATION
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6.1.0 PROGRAMMATIC RISK EVALUATION OVERVIEW

6.1.1 GENERAL PROGRAMMATIC RISK EVALUATION CONCEPTS

The objective of the programmatic risk evaluation is to assess the impact
of uncertainties impacting the program tasks on the likelihood that the
various Alternatives will achieve the schedule and cost goals established for
the project. The process is illustrated schematically in Figure G-1.
Individual tasks involved in the program are logically related through
contingency relationships or precedents. The duration and cost to accomplish
the individual tasks with available resources and technology are uncertain
because of a number of internal and external influences. The outputs of the
programmatic risk evaluation reflect these uncertainties, thus assisting the
decision maker to judge.not only whether an Alternative can achieve the
required goals, but also the magnitude of risk of delays and overruns
associated with it.

The comprehensive treatment of uncertainty in the development of the
programmatic risk evaluation model for input is a fundamental part of the
analysis effort. The point value results that appear in a programmatic risk
evaluation model are produced from calculations made using the mean values of
probability distributions. These distributions were developed from data
available to the concerned party and supplemented with the judgment of the
programmatic risk evaluation team. (A summary of the data distributions used
in the Hanford Spent Fuel programmatic risk evaluation model quantification
are presented in Attachment G-1).

The point value results based on rigorously developed mean values
represent a significant advancement in quality and integrity compared with
results calculated from judgmental "best estimates." The comprehensive
treatment of uncertainty in this analysis provides much more, however, than
just better point values with an uncertainty band. The incorporation of
uncertainty in the calculation of project lead time actually increases the
expected duration above that calculated from point values alone. A key
phenomenon, termed "schedule push," that produces this effect is discussed
below.

Schedule push is the phenomenon that occurs when two or more activities
must be completed before a third can begin. Consider the simple example shown
in Figure G-2. In this example, Tasks A and B run in parallel and are
estimated on a point value basis to finish 12 periods into the project, at
which time Task C can begin. If uncertainty is now included in the
calculation, a different result for Task C start will be obtained. If the
probability of an on-time completion for Tasks A and B is assumed to be
normally distributed at about 12 with a standard deviation of 3, then the
resulting mean start date for Task C is 13.65 periods into the project,
not 12. This result is easily verified by a simple thought experiment. If A
and B are normally distributed, the probability of finishing each by period
12 is 0.5. Then, the probability of completing both tasks on time should be
0.25 (0.5 x 0.5). The percentile output from the simulation example confirms
that the 25th percentile of the distribution for Task C start is 12.

G-5
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Due to these and other phenomena, even with well-founded point estimates,
deterministic analyses may produce seriously flawed results for complex
programs.

G.1.2 APPROACH TO PROGRAMMATIC RISK EVALUATION FOR
THE HANFORD SPENT FUEL DECISION ANALYSIS

Within the decision framework established for evaluating K Basin spent
nuclear fuel (SNF) interim storage options, the programmatic risk evaluation
complements the schedule and cost estimates being prepared by the team. Both
model the contingency relations of the various tasks and incorporate task
duration and cost information to project the occurrence of milestones and
accumulated cost. However, the scheduling task is oriented towards resource
allocation planning, whereas the programmatic risk evaluation focuses on
identifying and representing those influences and uncertainties that may
influence the commitment of the decision maker to the overall project. To
accomplish this, the programmatic risk evaluation consolidated tasks where
they did not influence the critical path and incorporated additional tasks
and/or events to assist the decision maker in focusing on the elements
important to the decision.

The first step in programmatic risk evaluation model development is to
identify the objectives of the decision maker for the project. Typically, the
objective will be to maximize or minimize one or more stated goals.
Sometimes, the objective is evaluating various options against a set of
criteria. Once the objectives are clear, parameters, which are quantitative
representations of objectives and are easily communicable, need to be
specified. The relationship between the selected parameter and the project
goal should be clear.

For a complex program such as K Basin SNF interim storage, the outcome of
different options may not necessarily be the same. For instance, the four
options for removing and storing the SNF in the K Basin currently produce at
least two different forms of fuel in interim storage. These end points and
their impacts on the decision criteria must be carefully documented so that
the decision maker can compare the options from a similar perspective. Often,
Alternative approaches will present the decision makers with tradeoffs between
key decision Alternatives. For example, an Alternative may offer a better
schedule performance in exchange for early (more risky) financial commitments.
These tradeoffs are being addressed by the multi-attribute part of the
decision with major input from the programmatic risk evaluation and other
evaluations.

The next step in programmatic risk evaluation development is
identification of the activities (subtasks of the program) to be evaluated.
For the K Basin SNF interim storage decision, the work breakdown structure
identified in the schedules being developed by SAIC are used as the starting
point for the activity breakdown of the programmatic risk evaluation. These
tasks are consolidated and/or expanded to explicitly identify those tasks and
influences that are expected to have a significant impact on the schedule and
cost of the individual options.
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After the determination of the level of aggregation and the
identification of activities, the constraints among activities are identified.
The constraints reflect the logic of the program development. For this
programmatic risk evaluation, these constraints are very similar to those
established in the schedule and cost task, but may include some additional
external influences as well. The constraints are specified to be not only
logically sound but also practical and feasible. For instance, if only one
team is available for activities specified to occur in parallel, then the
actual duration for the project would be the same as if the activities were
arranged in series.

Explicit treatment of dependencies is one of the key elements of
programmatic risk evaluation. For a complex program of numerous activities,
it is usually very difficult to achieve pairwise statistical independence of
all activities, although it is commonly assumed in traditional analysis. To
model various dependencies in programmatic risk evaluation, they are usually
classified into the following categories:

* Intra-Activity Dependencies
* Inter-Activity Dependencies
" External Events Dependencies.

The intra-activity dependence is used to describe the phenomenon in which
a variable (or measured parameter) is dependent on another variable within the
same activity. For example, activity direct cost is often a function of
duration. Usually, the intra-activity dependencies can be incorporated
through mathematical expressions or correlation between distributions.

The inter-activity dependencies are used to describe the phenomenon in
which the value or distribution of a measured parameter within one activity
may be dependent on the outcome of parameters from another activity. For
example, expected duration for an activity late in a project may be changed by
the outcome of similar activities early in the project. To account for this
type of dependency, distributions in different activities can be correlated
(to match the degree of dependence), rather than independently sampled
randomly.

External events shape the political, bureaucratic, and social-economic
environment under which an activity or project must be conducted. They are
important for programs that have long durations and are controversial.
Examples of external events include accidents (at Hanford or other
facilities), U.S. government regulatory policies and attitudes, public
attitude, economic conditions, and interest rates. External events are
generally outside the control of the project team but may influence the
outcome of multiple activities simultaneously. External events can be modeled
as global, random variables to which a number of activities are correlated, or
they can be used to define boundary conditions for computing conditional
project outcomes.

Data development is an important step in programmatic risk evaluation
modeling since, together with activity constraints, input data accuracy
ultimately determines the quality of outcomes. Although it may be desirable
to comprehensively develop all data, it is not always practical (due to time
and resource constraints) and necessary (due to the insignificance of certain
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activity) to obtain the most comprehensive data. Trade-offs need to be
considered. Therefore, the first step in data development is a screening
process to determine the importance of and our state of knowledge about
various activities. Based on the screening results, either point estimates or
uncertainty distributions will be developed for each task.

A point estimate of either engineering judgment based on past experience
or current knowledge of the activity is judged to be sufficient if the
potential impact of the task on total results is small. For instance, in
duration estimation, less than 1% or another specified amount of the total can
be considered as not important. The point estimate is also applicable if we
have great confidence about the estimation of the task. For instance, for
some tasks, there will be a firm price quote from vendors; therefore, the
uncertainty can be neglected. Caution should be exercised in point
estimation. The analyst should always know what point (mean, median, or mode)
the analyst is estimating. If the estimated value will be combined with other
data to produce outcomes, then the mean is the value the analyst should be
estimating.

If uncertainties about a parameter cannot be neglected, a probability
distribution should be specified to characterize our knowledge of the
parameter. The distribution is used to reflect the range and skewness of the
parameter based on the available evidence. It usually takes two steps to
develop the distribution as follows:

* Choose the applicable distribution based on the central tendency and
skewness that the evidence suggests.

e Determine the major attributes (such as mean or variance) of the
distribution based on the degree of uncertainty reflected in the
evidence.

A variety of distributions can be conveniently modeled using the software
package selected for the programmatic risk evaluation. These include normal,
lognormal, uniform, triangular, custom user-defined histograms, and discrete
distributions.

Data on the duration and cost of tasks is being developed by a variety of
members of the decision analysis team. For many of the tasks, the available
data are incomplete, and many judgments are involved in data development.
When using generic data to make estimates, the applicability needs to be
justified. For using expert evidence, the applicability of relevant data also
needs to be documented. It is very likely that assumptions made in data
development will be identified to be critical by preliminary quantification
results. This will prompt the reconsideration of these assumptions. The data
analysis forms, shown in Table G-1, are designed to record and reference
applicable evidence, and trace all of the assumptions and judgments employed
to incorporate it into this decision analysis.
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6.2.0 DESCRIPTION OF THE SPENT FUEL PROGRAMMATIC RISK EVALUATION MODEL

6.2.1 OVERVIEW

The primary purpose of the spent fuel programmatic risk evaluation model
is to calculate the projected dates for spent fuel removal from the K Basins,
the time to achieve interim storage for the fuel and total project cost, all
including uncertainty. This is done from data describing the start
constraints, duration, and costs for the individual project tasks. Secondary
outputs include the projected start and finish dates of the individual tasks
and the present value of the project expenditures. The functional layout of
the programmatic risk evaluation model showing the major inputs and outputs is
depicted in Figure G-3.

Three WINDOWS-based (Microsoft 1992a) application programs were used to
develop the construction model for operation on IBM compatible PCs. The
application programs are Microsoft. Excel* (Microsoft 1992b), Crystal Ball*
(Decisioneering 1992) by Decisioneering, Inc. and ABC Flowcharter (Micrografix
1992) from Micrografix Inc. The architecture of the model and the interfaces
between the application programs are shown in Figure G-4. The layout of the
Excel model is described in the paragraphs below.

G.2.2 MODEL LAYOUT

Figure G-5 shows a typical spreadsheet model. Each cell of the
spreadsheet is defined by two specifications: task and task attribute. Each
row contains the lead time and cost calculations for a project task or
sub-task.

The first two columns of the construction cost and lead time spreadsheet
define the task identification code and description. Both the task
identification code and description cells are manual user entries.

Columns 4, 5, and 6 define the starting date, duration, and finishing
date of each task. The timing of a task is completely determined when one of
the following doublets has been specified:

" Starting Date, Duration
* Starting Date, Finishing Date
* Finishing Date, Duration.

Two of the three needed parameters must be defined by the user and
entered to calculate the third. For most tasks, start constraints and
duration are specified, and the finish data is then calculated as the start
date plus the duration. The constraints reflect the logic of the project
development. The detailed constraints specification for each task can be seen
in Attachment G-1.
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Column 7 is labeled as the "center date" and is used in the present value
cost calculations that follow to the right. The center date generally equals
the start date plus one half of the task duration, but can be adjusted as
desired to reflect a weighting of expenditures more toward the beginning or
end of a task. The center dates are also constrained to be equal or later
than the project base year.

G.2.3 UNCERTAINTY ANALYSIS

6.2.3.1 Model Inputs

Both point estimates and probability distributions can be used as inputs
for the interest rate, task duration, and task base year costs. The point
estimate value or mean value of the probability distribution can be seen
directly from the spreadsheet. The distributions for these parameters can be
viewed and modified via the Cell Assumption menu when Crystal Ball is used in
conjunction with Excel. Figure G-6 shows a Crystal Ball window where typical
modifications to the distribution (normal) can be performed by changing the
mean and/or the standard deviation.

In general, point estimates have been limited to two situations as
follows:

1. The item is common to all Alternatives and, therefore, will not be
critical to the decision process.

2. Input is less critical, for instance, a cost of less than 1% of the
total.

For all other inputs, probability distributions have been developed and a
full explanation is given in Attachment G-1 on the development of the
distribution.

G.2.3.2 Model Outputs

The main outputs are the projected dates for fuel removal, stabilization,
and total cost. Results shown on the spreadsheet are mean values, which can
be (user specified) the real mean or estimated mean values. Uncertainties
associated with these outputs are depicted by the probability distributions
that are calculated by Crystal Ball. These distributions can be shown as
frequency charts, as well as statistical attributes contained in reports
created by Crystal Ball. Figure G-7 shows a typical Crystal Ball report with
a cumulative frequency chart. There is no automatic computer-generated link
between the spreadsheet model and the chart or report, and each update of the
spreadsheet requires a new simulation.

The frequency charts are direct results of either Monte Carlo or Latin
Hyper Cube simulation, which shows the percentages of cases against the
parameters of interest. The X-axis of the frequency chart for the project
in-service date shows the date (formatted as xx/xx/xx), and the Y-axis shows
the percentages of simulated cases. If the date interval about 3/14 had a
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value of 0.10 in the frequency chart, there would be 10% chance the project
would be finished on about 3/14. The same information used in creating the
frequency chart is used in determining the statistical attributes such as mean
or percentiles. A number of attributes calculated in Crystal Ball can be
shown in the report. For our present purpose, the mean, 20th and
80th percentiles, are selected to represent our state of knowledge of the
outputs.

G.2.4 ASSUMPTIONS FOR THE HANFORD SPENT FUEL
PROGRAMMATIC RISK EVALUATION

The following analysis assumptions and boundary conditions were used:

" The programmatic risk evaluation was developed in conjunction with
the project schedule and contains essentially the same task
precedent relationships. The model currently assumes that
sufficient resources can be committed to the project to complete
parallel tasks when they impact the project schedule.

* It is assumed that National Environmental Policy Act of 1969
compliance can be obtained for construction of temporary wet fuel
storage facilities with an interim environmental impact statement,
because they do not prejudice the decision for final disposition of
fuel. Actions to construct stabilization facilities or procure
associated equipment must wait on the Hanford site-specific
environmental impact statement, which will take longer.

" No distinction was made regarding the licensing environment among
the various Alternatives. Times for preparation and review of
safety analysis reports were formulated as common durations for the
design approaches of all Alternatives, with the only exception being
a larger uncertainty associated with the review cycle of safety
analysis reports for the stabilization versus storage facilities.
In particular, durations and uncertainties for the review cycle
represent an environment of continuing cooperative and constructive
interaction between the project engineers and the reviewers to move
the project ahead while achieving reasonable confidence that the
health and safety of the public and workers are maintained.

" The schedule uncertainty estimates were developed through
coordination with WHC engineers, operations, and licensing personnel
having experience in this area, considering the rate at which work
can be reasonably accomplished under the physical limitations of the
facilities. These distributions represent the potential variability
in the tasks due to normal or anticipated problems associated with
the variability of total operating efficiency over long periods.

* The cost uncertainty estimates were applied only to major design and
construction costs, based on the contingency factors applied by
Kaiser for a first estimate of typical facility configurations.
A large majority of the life-cycle costs is associated with common
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costs, which are currently estimated as point values. Therefore,
the cost uncertainties in the programmatic risk evaluation results
are smaller than actually expected. They do not yet reflect the
combined judgement of the design team considering programmatic
changes, etc.

The initial version of the programmatic risk evaluation does not
address the likelihood of catastrophic events, such as legal
challenges that generate court delays, accidents that stop work for
long periods of time, formal review communications and requests for
information that generate second and third review cycles, or
programmatic decisions that limit our ability to commit resources to
the project.

6.2.5 DATA SOURCES

Point estimate data for the programmatic risk evaluation was obtained in
close coordination with the cost and schedule model. In many cases, it was
taken directly from that model. In other cases, the risk and cost/schedule
analyst jointly queried the relevant experts to obtain the needed information.

Program tasks were subjected to a screening evaluation to determine the
quantities whose uncertainties would have the most impact on the decision. As
meeting Tri-Party Agreement commitments have a large impact on stakeholder
values and would also produce reduction in the costs of continued operation of
facilities that will be decommissioned and decontaminated, uncertainties in
the schedule were given the majority of consideration in the programmatic risk
evaluation.

G.2.5.1 Task Duration Uncertainty Estimates

The schedule uncertainty estimates were developed through coordination
with WHC engineers, operations, and licensing personnel having experience in
this area, considering the rate at which work can be reasonably accomplished
under the physical limitations of the facilities. These distributions
represent the potential variability of the tasks due to normal or anticipated
problems associated with the variability of total operating efficiency over
the duration of the task.

First, the point estimates provided to the cost and schedule model by the
proponent or responsible engineer were verified. The uncertainty
distributions were then developed using evidence provided by, and/or the
engineering judgement of, key WHC engineers and operations personnel during
elicitation meetings and follow-up conversations.

The available information regarding the tasks is either very preliminary
or incomplete. Therefore, engineering judgment was an important part of the
development of the uncertainty distribution parameters. The elicited expert
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evidence and the application of this information are documented on data
element records following the format in Table G-1. A data element record has
been created for each programmatic task in the programmatic risk evaluation
model and is available in supporting documentation.

It is very likely that assumptions made in data development will be
identified as being critical during the review of the quantification results.
This will prompt the reconsideration of these assumptions. The data element
record forms will be a valuable starting point for further analysis and
evaluations of the sensitivity of the decision to the current state of
knowledge.

G.2.5.2 Cost Estimates

The cost uncertainty estimates were applied only to major design and
construction costs. They were based on the contingency factors applied by
Kaiser for a first estimate of typical facility configurations. They were
developed as follows:

* The baseline cost estimate was taken to be the 20th percentile of
the cost distribution.

* The baseline cost estimate plus the 50% contingency used by Kaiser
was taken to be the 80th percentile of the cost distribution.

* Distribution parameters were derived assuming the cost is
lognormally distributed (e.g., the probability that the median cost
will by multiplied by a factor of A is the same as the probability
that it will be divided by that factor. This generates a larger
range of higher costs than lower costs).

A large majority of the life-cycle costs are associated with common costs
not related to facility construction, which are currently estimated as point
values. Therefore, actual cost uncertainties are larger than the cost results
indicate.
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G.3.0 RESULTS AND CONCLUSIONS

6.3.1 DESCRIPTION OF ALTERNATIVES EVALUATED

The four Alternatives evaluated for the Hanford Spent Fuel decision are
summarized in Chapter 4 and described in detail in Appendix C. To assist in
programmatic risk evaluation logic development, the task relationships were
shown graphically in activity flowcharts that summarize program breakdown and
activity constraints for each major Alternative. The flowcharts use
rectangular blocks to represent the events and activities. The arrows
represent the flow and constraints of activities. The amount of detail in the
activity flowchart is directly correlated with the task breakdown. The main
(Level 1) chart shows the top level tasks normally of interest to higher
management. More elaborate supplemental (Level 2 and Level 3) flowcharts are
built as necessary to more completely describe the precedents and dependencies
among the events. Flowcharts for the four spent fuel Alternatives are shown
on Figure G-8, consisting of 16 sheets labeled A through D for each of the
four Alternatives with sheet A being the top level chart for each Alternative.

6.3.2 MODEL OUTPUT

Figures G-9 through G-11 compare the four Alternatives in terms of
three programmatic decision criteria: (1) date of removal of fuel and sludge
from the K Basins, (2) date that fuel is stabilized at Hanford or shipped
out-of-country, and (3) total cost. The key parameters of these distributions
are summarized in Table G-2. However, the following general observations
influence the decision process:

" Durations and uncertainties for the regulatory review cycle assumed
in the programmatic risk evaluation represent an environment of
continuing cooperative and constructive interaction between the
project engineers and the reviewers to move the project ahead while
also achieving reasonable confidence that the health and safety of
the public and workers will be maintained. This environment must be
established and enforced at all levels of management throughout the
life cycle of the facility.

* All Alternatives (except Alternative 4) are vulnerable to a
regulatory decision that extensive canister level testing will be
required to demonstrate that passivated fuel is stable. This
question is addressed in other sections of this report. The
potential efforts of this issue are not fully reflected in the
uncertainties used in the programmatic risk evaluation at this time.

" Since the costs of continued operation of existing facilities are
high, selection of an option with a higher construction cost but
with excellent potential for shortening or reducing the uncertainty
in the schedule to shutdown can be cost beneficial.
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" Alternative 2 provides a pre-interim storage facility that can be
constructed in time to provide high confidence that the fuel and
sludge can be removed from the K Basin by December 31, 2002, to meet
the Tri-Party Agreement. The other Alternatives do not provide
confidence of achieving this objective.

- Alternative 2 is the most expensive of the three local processing
options, but the uncertainties associated with the costs make the
differences in cost less significant. Currently, the uncertainty in
licensing time for the passivation facility is only slightly larger
than for the pre-interim storage facility, since the K Basin can be
shutdown under Alternative 2 without relying on the passivation
facility. If the licensing issues arise for the passivation
facility, the costs associated with the other Alternatives will rise
relative to Alternative 2.

* Alternatives 1 and 3 both require that the passivation facility be
constructed and operated before fuel can be moved from the basin.
The uncertainties in that process are reflected by the later dates
at which fuel removed will be completed and the larger spread
between the 10th and 95th percentile dates. As a result, one can
not have high confidence of removing the fuel from the K Basin, even
within a couple of years of the Tri-Party Agreement commitment.

Conclusions with respect to individual Alternatives are summarized below:

* Alternative 1

- Overall uncertainty in the time to remove fuel from the
K Basins is great because fuel movement is dependent on the
resolution of technical and regulatory issues for processing.
Also, ALARA concerns resulting from the extensive fuel
packaging operations required in the K Basins increase the
total time, cost, and uncertainty predicted for these tasks.

- Achieves good cost performance because temporary storage is
accomplished in the K Basins rather than at a new facility.
This is counteracted, however, by the need to repack all fuel
before processing.

- NEPA compliance uncertainty is minimized because the final
disposition of the fuel is not prejudiced by temporary storage.

* Alternative 2

- Achieves the best results for removal of fuel from K Basins by
minimizing required packing operations and decoupling fuel
movement from processing.

- Cost performance is not as good as Alternatives 1 or 3 due to
the costs for construction operation and decommissioning of the
temporary storage facility.
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- NEPA compliance uncertainty is minimized because the final
disposition of the fuel is not prejudiced by temporary storage.

Alternative 3

- ALARA concerns resulting from the extensive fuel packaging
operations required in the K Basins increase the total time,
cost, and uncertainty predicted for these tasks. This,
combined with the need to completely repack all fuel before
processing, produces longer predicted time and greater schedule
uncertainty for fuel removal than Alternatives 2 or 3.

- NEPA compliance uncertainty is high because the final
disposition of the fuel is prejudiced by commitment to a
specific process, even though the commitment is not
irreversible.

- Alternative 3 offers the best overall costs performance because
temporary storage is not needed, and fuel handling is done only
once.

- Uncertainties in the schedule for the desludging and fuel
loading operations have the potential to cause significant
delays in the removal of fuel and sludge from the K Basin in
Alternative 3. Achieving the target schedule of 24 months
requires operating with 20 shifts per week across both basins
at a total operating efficiency of 75%, with 85% being the
maximum practical sustained total operating efficiency. With
the concentrated effort in both basins and the complexity of
the operations in the basin, it was judged that there is a 20%
probability that the total operating efficiency could drop to
50%. This results in Alternative 3 to have the longest
schedule for removal of fuel from K Basin.

Alternative 4

- Alternative 4 offers the worst performance on cost measures,
even if foreign processing costs were reduced to the minimum
value of the quoted price range.

- Schedule performance is driven by the requirement to repack all
fuel (K east and west) for shipment to Sellafield and the
5-year period required to complete shipment. Alternative 4
will not meet the Tri-Party Agreement as a result.

- Cost performance is driven by the need to build processing and
storage facilities for sludge, none of which can be shipped
with the fuel.

- This is the only option that yields materials ready for final
disposition. Reprocessing products to be returned are
plutonium oxide, uranium oxide, and vitrified high-level waste,
all compatible with existing defense material inventories.
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Detailed model output for Alternatives 1 through 4 is included in
Attachment G-2. Detailed input and output for the Recommended Path Forward
can be found in Attachment G-3.
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G.4.0 PATH FORWARD ANALYSIS

The Programmatic Risk Evaluation analysis results for the composite path
forward Alternatives are presented and compared to the base four Alternatives
in Table G-3 and Figures G-12 through G-14.
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Table G-1. Data Element Record Form

TASK DATA SHEET OUTLINE

* TASK DESCRIPTION

- Scope of Activities and Differences between Alternatives for this
Task

- Associated Work Breakdown Structure Tasks

* CONSTRAINT

- Task Begins on June 1, 1994
- Constraints for Each Alternative
- Correlations with the Durations of Other Tasks (When Appropriate)

* COST AND SCHEDULE DATA

Task Duration Data Attributes Cost Data Attributes
Alt. No. - _ _ _ _ _

Alt._ No. Type 20 ean 80 Source Type 20 Mean 80 Source

3

4

* PROGRAMMATIC RISK/EVIDENCE

- Technological Uncertainty

- Regulatory Uncertainty.

- Dependencies on External Events

Key Factors or Events that will Influence the Outcome of
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Table G-2. Results of Programmatic Risk Assessment

Criteria Parameter Alternative 1 Alternative 2 Alternative 3 Alternative 4

Date Fuel Removed from 95th %-tile 09/2006 03/2002 06/2007 02/2005
K-Basin Mean 11/2003 04/2001 04/2004 10/2003

10th %-tile 04/2002 09/2000 07/2002 11/2002

Date Fuel Stabilized 95th %-tile 09/2006 05/2007 06/2007 05/2005

Mean 11/2003 04/2004 04/2004 01/2004

10th %-tile 04/2002 06/2002 07/2002 02/2003

95th %-tile $1,358 $1,400 $1,342 $3,122

Total Costs Mean $1,168 $1,271 $1,151 $2,654

10th %-tile $1,063 $1,196 $1,036 $2,199
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Table G-3. Results of Programatic Risk Assessment

Criteria Parameter Alternative 1 Alternative 2 Alternative 3 Alternative 4 Path
Forward

Date Fuel Removed 95th %-tile 09/2006 03/2002 06/2007 02/2005 04/2002
from K-Basin Mean 11/2003 04/2001 04/2004 10/2003 06/2001

10th %-tile 04/2002 09/2000 07/2002 11/2002 11/2000

Date Fuel 95th %-tile 09/2006 05/2007 06/2007 05/2005 11/2008
Stabilized Mean 11/2003 04/2004 04/2004 01/2004 04/2006

10th %-tile 04/2002 06/2002 07/2002 02/2003 10/2004

Total Costs 95th %-tile $1,358 $1,400 $1,342 $3,122 $1,298

Mean $1,168 $1,271 $1,151 $2,654 $1,208

10th %-tile $1,063 $1,196 $1,036 $2,199 $1,147
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Task C

Task A Duration Task 8 Duration Task C Start
Point Value Result 12.00 12.00 12.00

Simulation Results for Task C Start:

Statistics:
Trials
Mean

Median
Mode

Standard Deviation

2500
13.75
13.64
13.02
2.49

Percentile
0%
5%

25%
50%
75%
95%
100%

Task C Start
6.39
9.82
11.99
13.63
15.46
17.95-
21.99

Forecast Task C Start

Frequency Chart

13.75

2500 Trials Shown

22.5018.13

85

64

43

21

0

Figure G-2. Schedule Push
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ACTIVITY
FUNCT. COST
BLOCK PgRA MODEL CENTER PER TOTAL PRESENT
DIAG. # CODE ACTIVITY DESCRIPTION START DURATION FINISH DATE PERIOD COST VALUE

KBO K-Basin Operations 6/1/94 117.539 3/17/04 4/24/99 36 365.62 $316

KBSD K-Basin Shutdown 3/18/03 36.000 3/18/06 9/16/04 90.00 $66

DEC Decision on Spent fuel Storage 11/1/94 0.000 11/1/94 11/1/94 0.00 $0
path forward

ADM Prepare, review & approve 11/1/94 - 4/26/95 1/28/95 0.20 $0
NEPA ADM

EIS Prepare, review & approve 1/31/95 6/17/97 4/9/96 2.00 $2
I ___ interim action EIS & ROD

1.0 CHAR Characterization of Fuel & 6/1/94 11/5/97 2/17/96 $13
_____Sludg e

2.0 PAC Packaging Fuel & Sludge In K-
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SAR update I I
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Equipment i
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Equipment

GETSLGEQ Procure Sludge Removal 7/26/95 12/18/96 4/6/96 20.20 $19
Equipment

INSLGEQ Install Sludge Removal 6/17/97 12/13/98 3/16/98 2.50 $2
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KBORR K-Basin ORR 12/18/96 34.757 111/10/99 5/31/98 5.00 $4
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Forecast: Total Cost at In-Service Date

Statistics:
Trials
Mean
Median (approx.)
Mode (approx.)
Standard Deviation
Mean Std. Error

Percentile
0%

10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

Cell: J80

Value
1000

7983.4
6238.2
3962.4
6223.7
196.81

$(xE6) (approx.
1912.7
2780.1
3734.6
4260.8
5070.7
6238.2
7542.5
9519.3

11660.0
15611.3
83899.5

Figure G-7. Sample Simulation Output
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Figure G-8 (Page 10 of 16). Alternative 3 Package and Transport Fuel and Sludge
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Figure G.9. Distributions for Fuel and Sludge Removed from K Basins, Alternatives 1-4.
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ALTI XLS 10/14/94 2:39 PM

ACTIVITY CONSTRAINT DURATION 1994 DIRECT COST
FUNCT
BLOCK PgRA MODEL DISTRIBUTION -EAN DISTRIBUTION
DIAG.# CODE ACTIVITY DESCRIPTION TYPE 20% MEAN 80% SOURCE/COMMENTS TYPE 20% (M$) 80% SOURCE/COMMENTS START

KBO K-Basin Operations Starts 6/1/94. Ends when water is F-S PE 13M+ Alt#2 Ind. Review 6)1/94
I removed. I36yr

KBSO K-Basin Shutdown Starts when fuel and sludge Is PE 36 Aft#2 ind. Review PE 90 A1412 ind. Review 318103
removed.

DEC Decision on Spent fuel Storage Assumed 11/11994 0 0
path forwatrd

ADM Prepare, review & approve Starts after SF path forward decslort LN 4 5 6 10/G NEPA presentation PE 0.2 PLG estimate 1111t94
NEPA ADM

EIS Prepare, review & approve Starts 3m after ADM starts LN Is 24 30 10/8 NEPA presentation. PE 2 PLG estimale 1/31195

r interim action EIS & ROD Hanford site EIS
I 0 CHAR Characterization of Fuel & Starts 6/1/94 LN 30 46.2 60 PLG analysis of SAID U 8 12 18 A11#2 Ind. Review 6)194

_Sludge data
2 0 PAC Packaging Fuel & Sludge in K-

KBSAR DesIgn of K-Basin equipment & Starts alter SF storage ADM PE 3 Ucensing analysis, PE 80K Licensing analysis, Rav2. 4/28/95
SAR update approved Rev2.

KBOK DOE Approval of K-Basin SAR Starts after SAR Is completed PE 5 Licensing analysis, PE 30K Licensing analysis, Rev2. 7/2(/95
Rev2. I

GETOP Procure Fuel & Sludge Starts alter SAR Is completed LN 30.9 38.8 42 PLG analysis of SAID PE 11M Est from All 2 Ind rev 7/26/95
Overpacks data

GETBEQ Procure K-Basn Overpack Starts after SAR Is completed LN 4 6.7 9 PLG analysis of SAIC PE 4.5M SAIC Data 7/26/95
Equipment data ______________________ _1171_7

INBEQ install K-Basin Overpack Starts when procurement done & LN 1.5 4.2 6 PLG analysis of SAID PE 3.BM SAID Data
Equipment EIS approved data _ _

GETSLGEQ Procure Sludge Removal Starts alter SAR Is completed LN 10.7 16.2 21 PLG analysis of SAID PE 20.2M SAIC Data 7/26/95

Equipment data
INSLGEG install Sludge Removal Starts when procurement done & LN 12.5 15.4 18 PLG analysis of SAIC PE 2.5M SAC Data 6/17/97

Equipment EI prvddata __
KBDRR K-Basin ORR Start after sludge equip procured F-S Licensing analysis, PE SM Licensing analysis, Rev2, 12118/96

Finished 3m aRer K-B ready to pack Rv2.

SARP1 Design Casks & Prepare SARP Starts after SF storage ADM |LN 15.4 18.3 21 PLG analysis of SAID PE 1 Licensing analysis, Rev2. 4/26/95
approved | .data

SARPIOK DOE Review & Approval of Starts after SARP Is completed 4 PLG analysis of SAID PE 0.5 Licensing analysis, ReY2. 5/17/97
SARP data

GETCASKI Procure Casks & RR Cars Start when SARP1 Is half done. LN 24 29.7 35 PLG analysis of SAIC PE 20 9/22 Presentation 5/6/96
data-

TRANS1ORR Conduct Transportation ORR Starts after SARP approved. Ends F-S Licensing analysis, PE I Licensing analysis, Rev2. 9/16/97
lmn after casks & RR car delivered. Rav2.

60 DEBRIS Dispose of Debris Starts with sludge removal. Finishes F-S PE 10 1/1/01
12m after sludge removal complete.

rn
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ACTIVITY CONSTRAINT DURATION 1994 DIRECT COST
FUNCT.
BLOCK PgRA MODEL DISTRIBUTION MEAN DISTRIBUTION
DIAG X CODE ACTIVITY DESCRIPTION TYPE 20% MEAN 80% SOURCE/COMMENTS TYPE 20% (M$) 80% SOURCE/COMMENTS START
8 0 WATER Cleanup Rad Water from K-B Starts after fuel, and sludge are PE 24 PLG analysis of SAIC PE 18 SAID Data 3/18/03

removed. data
PACFUEL Package Fuel Star when K-B equip. ORR & LN 21 24.3 27.4 PLG analysIs of SAID PE 10Nr PLG estimate froM SAID 11/01

overpacks ready data data
11.0 TRANSFUEL Transport Fuel to Stabilization Starts when PACFUEL, TRANSORR PE 5fNr SAID Data 1/1/01

Facility & STAB ready and finishes with
Stabilization. . . .

PACSLG Remove and Package Sludge & Start when sludge equip, ORR & F-S PE 7M SAID Data 1/1/01
Separate Debris overpacks ready. Finishes with fuel

removal..
TRANSLG Transport Sludge to Starts when PACSLG, TRANSORR Included with PACFUEL 1/1/01

Stabilization Facility & STAB ready and finishes when
PACSLG & STAB complele.

9 0 & TEMPSTOR Store Fuel & Sludge in K-Basin Starts with fuel or sludge packaging. F-S PE 36M+ A1t#2 Ind. Review & SAID 1/1/01 COD
100 FinIshes when stabilization is 12[Yr data

complete.
12 0 &STABFAD Design & Construct Stabilization
130 _ar_ Facilit um

STABPD Preliminary Stabilization Facility Starts after SF storage ADM PE 12 PLO analysis of SAIC PE 2 SAID Data 4/26/95
Design & PSAR approved data c

STABOK DOE/NRC Review & Approval Starts after PSAR Is completed LN a 9.2 12 PLG analysis of SAIC PE 0.7 SAIC Data 4/25/96
of Stabilizalion Facility PSAR data

TECHDEV Stabilization Technology Starts after SF storage ADM LN 15.2 27.8 37.8 PLG analysis of SAIC PE 19.7 SAID Data 4/2695
Development approved data

STABFD Stabilization Facility Final Starts after PSAR is approved. LN 13.5 17.8 21.3 PLG analysis of SAID T 7.5 10 12.8 SAID Data 4/25/96
Design & FSAR Finishes 3m after technology dev. data

STABFSAR Stabilization Facility FSAR Starts after PSAR Is approved. 12 PLG analysis of SAID PE 1.4 SAID Data 311/97
Preparation I data

STA1C Consinuction of Stabilization Starts after PSAR & EIS are LN 13.5 19.1 24 PLG analysis of SAID LN 100 123 145 SAID Data 9/23/98

Facility approved & final desIgn complete. data
STABORR DOE/NRC Approval of FSAR & Starts after FSAR Is complete. F-S PE 5M Same as KBORR 9/23/98

Stabilization Faclity ORR Finishes 12m after construction is
_______corntoee ..

170 & STORFAD Design A Construct Interim
180 ______Storage Facilily

STORPD Preliminary Interim Storage Starts after SF storage ADM PE 12 PLG analysis of SAID PE I SAID Data 4/26/95
Facility Design & PSAR approved dala

STOROK DOE/NRC Review & Approval Starts after SAR Is completed LN 5 7.7 10 PLG analysis of SAC PE 3M SAID Data 4/25/96
.of Storage Facility PSAR data

STORFD interim Storage Facility Final Starts after PSAR is approved. LN 9.6 12.4 15 PLG analysis of SAIC PE 0.5 SAID Data 4/25/96
_Design data

STORFSAR interim Storage Facility FSAR Starts after PSAR is approved. 12 - PLG analysis of SAID PE 1.4 SAIC Data 1/1/97S -

lPreparalion I data
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ACTIVITY CONSTRAINT DURATION 1994 DIRECT COST
FUNCT.
BLOCK PgRA MODEL DISTRIBUTION MEAN DISTRIBUTION
DIAG. # CODE ACTIVITY DESCRIPTION TYPE 20% MEAN 80% SOURCE/COMMENTS TYPE 20% (M$) 80% SOURCE/COMMENTS START

STORC Construction of interim Storage Starts after PSAR & EIS are LN 15.4 18.3 21 PLG analysis of SAIC LN 28 33 39 SAIC Data 6/17197
_ Facility approved & final desgn complete. data

STORORR DOE/NRC Approval of FSAR & Starts after FSAR Is complete. F-S PE SM Same as KBORR 3/1198
Storage Facility ORR Finishes 3m after construction Is

complete.
14 0 STAB Stabilize Fuel & Sludge Starts when fuel or sludge transport LN is 27 38 PLG analysis of SAIC PE 40M SAIC Data 1/1101

begins and stabilization and storage data /Yr
facilities are complele.

190 TRANS2 Transport Processed Fuel & Starts and finishes with stabilization.
Sludge to InterIm Storage

15 0 WASTE Dispose of Wastes Starts and finishes with stabilization PE 29 PLG analysis of SAIC PE 300K SAIC Data 1/1/01
data

160 DaD D&D Conditioning Facility Starts when stabilization Is complete PE 60 PLG analysIs of SAIC PE 130 SAIC Data - 3/18103
data

200 INTERIM Interim Storage Operations Starts when stabilizatlon begins. F-S S1./Yr Aftt2 Ind. Review 1/1/01
STOR Finishes 12132/10
PM Program management Starts 611/94, finishes when all fuel F-S I/m PLG estimate from SAIC 611194

is In interim storage I Data
0'*
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ACTIVITY CONSTRAINT DURATION 1994 DIRECT COST
FUNCT PgRA
BLOCK MODEL DISTRIBUTION MEAN DISTRIBUTION
DIAG CODE ACTIVITY DESCRIPTION TYPE 20% MEAN 80% SOURCE/COMMENTS TYPE 20% (M$) 60% SOURCE/COMMENTS START DURATION

KBO K-Basin Operations Starts 6/1/94. Ends when water Is F-S PE 13M+ AJt#2 Ind. Review 6/1/94 100 927
removed 3"r

KBSD K-Basin Shutdown Starts when fuel and sludge Is PE 38 Alt#2Ind Review PE 90 At:2 nd. Review 10/28100 38000
removed.

DEC Decision on Spent fuel Storage Assumed 1111/1994 0 0 111/94 0.000
path forward

ADM Prepare, review & approve Stars after SF path forward decision LN 4 5 8 10/B NEPA presentaon PE 02 PLG eslImate 11/1/94 5
NEPAADM

EIS Prepare, review & approve Starts 3m after ADM starts LN 13 15.6 I 10/ NEPA presentalion PE I PLG estimale 1/3195
interim action EIS & ROD

1 0 CHAR Characterization of Fuel & Starts 8/1/94 LN 30 48.2 80 PLG analyss of SAiC U 8 12 18 Alt#2 Ind Review G/1/4
Sludge data

2 0 PAC Packag ing Fuel & Sludge In K-
Basin - E- - - - N- -

KBSAR DesIgn of K-Basin Equipment Starts after SF storage ADM PE 3 Licensing analysis, PE 80K Licensing analysis. Rev2 4/2/ 3001
1 and Update of SAR approved Rev2
K1(0K DOE Approval of K-BasIn SAR Stars after SAR is completed PE 5 Licensing analysis, PE 30K Licensing analysis2 Rev2 7/95 5000

GETOP Procure Fuel & Sludge Start after SAR complated LN 309 388 42 PLG anys of SAIC PE 11M Est from Adt 2Ind rev 7/21
Overpacks d

GETBEQ Procure K-Basin Overpack Start after SAR completed LN 4 87 9 PL analysis of SAIC PE 45M SAIC Data 712/95
Equipment data

INEEQ instal K-Basin Overpack Stats when pncurement dam & EIS 3 PL analysis of SAIC PE 3,8M SAIC Data 5/20/96 3.000
Equipment approved date

GETSLGEQ Procure Sludge Removal Start after SAR completed LN 107 182 21 PLG anaysis of SAIC PE 20.2M SAIC Data 7/95
Equipment d__ _

INSLGEO Install Sludge Removal Starts when piOcurement don & EIS LN 125 15 4 18 PLG analysis of SAIC PE 2.M SAIC Data 11/6/98
Equipment approved data

KBORR K-BasinORR Startaftersludgeequip procured. F-S Licensing analyfle, PE SM Licensingarayis Rev2 11/8/98 23400
Finished 3m after K-8 ready W pack Rev2.

3 0 PREPTRANS Prearepoifor Fuel A Siudge* * ** * * *
SARPI Design Casks & Prepare SARP Starts after SF storage ADM LN 15 - 183 21 PLG analysis of SAIC PE I Licensing analysis. Rv2 4/2/95

approved data
SARPOK DOE Review & Approval of Starts ater SARP Is conp-eled 4 PLG analysis of SAIC PE 05 Licensing analysis. Rev2. 10119/96 4.000

SARP data
GETCASKI Procure Casks & RR Cars Start when SARP Ishalldone. LN 24 297 35 PLFanalysisofSAIC PE 20 /2Presentation 1110/96

TRANSiDRR Conduct Transpodation ORR Starts after SARP approved Ends F-S Licensing analynds, PE I Licensing analysis, Rev2. 2/18097 17.0G
m after casks & RR car delivered. Rev2

60 DEBRIS Dispose ol Debis Starts with sludge remova Finishes F-S PE 10 10/19/as 38300
12m after sludge removal complete

0 WATER Cleanup Rad Water from K-B Starts after fuel and sudge ns S PE 18 A 1/28100 24.00
removed data

41& TSF Design & Constrc TSF
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ACTIVITY CONSTRAINT DURATION 1994 DIRECT COST

BLOCK MODEL DISTRIBUTION MEAN DISTRIBUTION
DIAG N CODE ACTIVITY DESCRIPTION TYPE 20% MEAN 80% SOURCEICOMMENTS TYPE 20% M4$) 80% SOURCE/COMMENTS START DURATION

TSFPD Preliminary TSF DesIgn & Starts after SF storage ADM PE 12 PLG analysis of SAIC PE 3 9/22 Presentation 4/2/95 2000
PSAR approved data

TSFOK DOE Review & Approval of TSF Starts after PSAR Is comnpleled LN 8 7.8 9 PLG analysis of SAIC PE I Licensing analysis. Rev2. 4/1/98
PSAR data

TSFFO TSF Final design Starts after PSAR is approved. LN 132 152 17 PLG analysis of SAIC PE 7.5 SAIC Data 10/1/95
data

TSFFSAR TSF FSAR preparation Glaflh, when PSAR is approved 12 PI-G analysis of SAIC PE013 SAIC Data 11/181986 20
_________________________data

TSFC TSP Construction Starts after PSAR & EIS are LN 12.5 15.4 18 PLG analysis of SAIC LN 33 42 50 9/22 Presentation 1/6/97
approved & ial design comPnlete data

TSFORR TSF FSAR approval & ORR Starts after FSAR is complete. F-S PE I Same as TRANS10RA 11/19/97 8000
Finishes 3m attes consucion II

70 TRANS 1 Package and Transport Fuel &
Sludge to TSP

PACFUEL Package Fuel StartwhenK-Bequip,ORR, LN 21 24.3 27.4 PLG analysisofSAC PE 1olYi PLG estimatefromSAIC 10119/91
overpacks & TSF ready data data

110 TRANSFUEL Transport Fuel to TSF Starts and finIshes with PACFUEL PE 5/Yr SAIC Data 1019/98 24 300
PACSLG Remove and Package Sludge & Start when sludge equip, ORR, F-S PE 7M SAIC Data 10/19/98 24300

Separate Debris overpacks & TSF ready. Finishes
wilth fuel removal

TRANSLG Transport Sludge to TSF Starts and fiNsheswillh PACSLG. IncludedwithPACFUEL 10/19198 24300
DO& TEMPSTOR SioreFuela SludgeInTSF Statswithluelorskidgetransfers F-S PE 36M+ Alt#2lnd Review& SAIC 0)19/98 49.100
100 Finishes when stabilizatilon Is 121Y( data

& STA FAC Design a t comb zete

STASPD Preliminary Slabilization Facility Starts after SF storage ADM PE 12 PLG analysis of SAIC PE 2 SAIC Data 4/95 Q2000
Design & PSAR appoved data

STABOK DOE/NRC Review & Approval Starts after PSAR Is completed LN 8 9.2 12 PLG analysIs of SAIC PE 0.7 SAIC Data 41/10

TECHDEV Stabilization Technology Starts after SF storage ADM LN 15.2 27.8 37.8 PLG analysis of SAIC PE 19.7 SAIC Data 4295
Development approved data

STABFD Stabilization Facility Final Starts after PSAR Is approved. LN 13.5 17.8 21.3 PLG analysis of SAIC T 12.8 153 17.8 SAIC Data 1G/195
Design 9 FEAR Finmshas 3m after technology dev. data

STABFSAR TSF FSAR Preparation Starts after PSAR Is approved. 12 PLG analysis of SAIC PE 1.4 SAIC Data 1/5/97 12000
1_ _ data

STABC Consrucion of Stablization Starts after PSAR & EIS are LN 19.2 24.9 30 PLG analysis of SAIC LN 123.8 149.5 189 SAIC Data 10125/97
Facility approved & Anal design complete. data

STABORR DOE/NRC Approval of FSAR & Starts aler FSAR isconplete. F-S PE SM Same as KBORR 10/25/97 33900
Stabilization Facility ORR Finishes Om after construction Is

M co lets.
1709 ISTORFAC Design & Construct Intermn
1810 Storage F'aiy 0

STORPD Preliminary Interim Storage Star.afterSFWtongeADM PE 12 PLG analysis of SAIC PE I SAIC Data 4/2/95 12.000
Facility Design & PSAR approved Idata
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ACTIVITY CONSTRAINT DURATION 1994 DIRECT COST
aFUC-

BLOCK MODEL DISTRIBUTION MEAN DISTRIBUTION
DAG. a CODE ACTIVITY DESCRIPTION TYPE 20% MEAN 80% SOURCE/COMMENTS TYPE 20% (1) 80% SOURCE/COMMENTS START DURATION

STOROK DOE/NRC Review & Approval Starts after SAR is completed LN 5 7.7 10 PLG analysis of SAIC PE 3M SAIC Dab 4/1/96

ofIStorage Facilty PSAR dalDat__ d0/1/95
STORFD Interim Storage Facility Final Starts after PSAR Is approved LN 9.6 12.4 15 PLG analysis of SAIC PE 05 SAIC Data 1

D dDesign data
STORFSAR TSF FSAR Preparation Starts after PSAR Is approved. 12 PLG analysils of SAIC PE 1.4 SAIC Data 11/2119 0

data
STORC Construction of Interim Storage Starts after PSAR & EIS are LN 15.4 18.3 21 PLG analysis of SAIC LN 28 33 39 SAIC Data 11121/96

Facility approed & final design complete data
STORORR DOE/NRC Approval of FSAR & Starts after FSAR Is complete. F-S PE SM Same as KBORR 1/im

Storage Facility ORR Finishes 3m after construction is :C
complete.

14.0 STAB Stabilize Fuel & Sludge Starts when fuel or sludge transport LN 18 27 36 PILG analysis of SAIC PE 40M SAiC Data 822100
begins and stabilization and storage date tYr M
aedlltes are complete. -

9 0 TRANS2 Transport Processed Fuel & Starts and finishes with stabilIzation PE 5 PLG analysis of 5AIC PE 12 SAIC Data 8/22/00 27000

Sludge l Interim Storage data Do
is 0 WASTE Dispose of Wastes Starts and finishes with stabilization. PE 29 PLG analysis of SAIC PE 300KSAl Dab /22/00 27.000

data C
is 0 D&D 0&D Conditioning Facility Starts when stabilization ls complete PE 80 PLG analysls of SAlC PE 170 SAIC Dale 1/22/02 60000

data - 1

200 INTERIM Interim Storage OperatIons Starts when stabilIzation begIns. F-S . 1.5Nr AtS2 Ind. Review 8/22/00 124.271 -

STOR ___________ FInIshes 12/31/to _______-_____

PM Program management Starts 8/1/94, finIshes when all fuel Is F.S 1/m PLG estimate from SAIC 8/1/94 101.727
in Interim storage Data

0
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.ACTIVITY CONSTRAINT DURATION 1994 DIRECT COST
FUNCT
BLOCK PgRA MODEL DISTRIBUTION MEAN DISTRIBUTION
DIAG.# CODE ACTIVITY DESCRIPTION TYPE 20% MEAN 80% SOURCE/COMMENTS TYPE 20% (M$) 80% SOURCE/COMMENTS

KBO K-Basin Operations Starts 6/1/94. Ends when water Is F-S PE 13M+ Alt#2 Ind. Review
removed. 36/yr

KBSD K-Basin Shutdown Starts when fuel & sludge Is removed PE 36 Alt#2 Ind. Review PE 90 A1112 Ind Review

DEC Decision on Spent fuel Storage Assumed 11/1/1994 0 0
path forward

ADM Prepare, review & approve Stars after SF path forward decision LN 4 5 6 10/6 NEPA presentation PE 02 PLG estimate
INEPA ADMI II

EIS Prepare, review & approve Starts 3m after ADM starts LN 18 24 30 10/6 NEPA presentation PE 2 PLG estimate
Hanford Site EIS & ROD

1.0 CHAR Characterization of Fuel & Starts 611194 LN 30 48.2 60 PEG analysis of SAIC U 6 12 18 At#2 Ind Review
Sludge data

2Z0 PAC Packaging Fuel & Sludge in K-

KBSAR Update K-Basin SAR Starts after SF storage ADM PE 3 Licensing analysis. Rev2 PE 80K Licensing analysis, Rev2.
approved

KBOK DOE Approval of K-Basin SAR Starts after SAR Is completed PE 5 Licensing analysis, Rev2. PE 30K Licensing analysis, Rev2.

GETOP Procure Fuel & Sludge Starts after SAR Is completed LN 36.8 42.5 48 PLG analysis of SAIC U 36 48.6 54
Overpacks data

GETBEQ Procure K-Basin Overpack Starts after SAR Is completed LN 3 8.4 12 PLG analysis of SAIC PE 4.5M SAIC Data
_Equipment data

INBEQ Install K-Basin Overpack Starts when procurement done & EIS LN 3 8.4 12 PLG analysis of SAIC PE 3.8M SAIC Data
Equipment approved data

GETSLGEQ Procure Sludge Removal Starts after SAR Is completed LN 10.7 16.2 21 PLG analysis of SAIC PE 20.2M SAIC Data
Equipment data

INSLGEQ Install Sludge Removal Starts when procurement done & EIS LN 12.5 15.4 18 PLG analysis of SAC PE 2.5M SAIC Data
. Equipment approved data

KBORR K-Basin ORR Start after sludge equip procured. F-S Licensing analysis, Rev2 PE SM Licensing analysis, Rev2.
Finished 3m after K-B ready to pack

3 0 PREPTRANS Prepare for Fuel & Sludge
Transpr onM

SARPI Design Casks & Prepare SARP Starts after SF storage ADM LN 15.4 18.3 21 PLG analysis of SAIC PE 1 Licensing analysis, Rev2.
I_ _approved data

SARPIOK DOE Review & Approval of Starts after SARP is completed 4 PLG analysis of SAIC PE 0.5 Licensing analysis, Rev2.
SARP data

GETCASK1 Procure Casks & RR Cars Start when SARPI Is half done. LN 24 29.7 35 PLG analysis of SAIC PE 20 SAIC Data
data

TRANS1GRR Conduct Transportation ORR Starts after SARP approved. Ends F-S Licensing analysis, Rev2 PE I Licensing analysis, Rev2.
Im after casks & RR car delivered.
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ACTIVITY CONSTRAINT DURATION 1994 DIRECT COST
FUNCT
BLOCK PgRA MODEL DISTRIBUTION MEAN DISTRIBUTION
DIAG 8 CODE ACTIVITY DESCRIPTION TYPE 20% MEAN 00% SOURCE/COMMENTS TYPE 20% (MI) 80% SOURCEJCOMMENTS
6 0 DEBRIS Dispose of Debris Starts with sludge removal and F-S 10 SAIC Data

finishes 12 mo. after SR complete
8 0 WATER Clean-Up Rad Water from K-B Starts after fuel & sludge are PE 24 PLO analysis of SAIC PE 18 SAIC Data

removed, data
7 0 TRANSI Package and Transport Fuel &

PACFUEL Package Fuel Start when K-B equip, ORR, LN IS 27 36 PLG analysis of SAIC PE 10Nr PLG estimale from SAIC
overpacks & TSF ready data data

TRANSFUEL Transport Fuel to TSF Starts and finishes with PACFUEL. PE 10M SAIC Data E

PACSLG Remove and Package Sludge & Stan when sludge equip. ORR, F-S PE 7M SAIC Data C-)
Separate Debris overpacks & SF ready. Finishes with

fuel removal.
TRANSLG Transport Sludge ato TSF Slarts and finishes with PACSLG. Included with PACFUEL 1

CD120 & STASFAC Design & Construct Stabilization C
130 Faiit

STABPD Preliminary Stabilization Facility Starts after SF storage ADM PE 12 PLO analysis of SAIC PE 2 SAIC Data

Design & PSAR approved data p
STABOK DOE/NRC Review & Approval of Starts after PSAR Is completed LN 6 9.2 12 PLG analysis of SAIC PE 07 SAIC Data

Stabilization Facility PSAR data
TECHDEV Stabilization Technology Starts after SF storage ADM IN 15.2 27.8 37.8 PLG analysis of SAIC PE 19.7 SAIC Data

Development approved data
STASFD Stabilization Facility Final Starts after PSAR is approved. LN 13.5 17.6 21.3. PLG analysis of SAIC T 7.5 10 12.6 SAIC Data 0

Design & FSAR Finishes 3m alter technology dev. data
STABFSAR TSF FSAR Preparation Starts after PSAR is approved. LN 9.6 12.4 15 PLG analysis of SAIC PE 1.4 SAIC Data

data
STABC Construction of Stabilization Starts after PSAR & EIS are LN 19.2 24.9 30 PLG analysis of SAIC LN 100 123 145 SAIC Data

Facility approved & final design complete, data
STABORR DOE/NRC Approval of FSAR & Starts after FSAR Is complete. F-S PE 5M Same as KBDRR

Stabilization Facility ORR Finishes 12m after construction Is
complete.

18 0 Storage Facilit
STORPD Preliminary Interim Storage Starts after SF storage ADM PE 12 PLG analysis of SAIC PE 1 SAIC Data

Facility Design & PSAR approved data
STOROK DOE/NRC Review & Approval of Starts after SAR is completed LN 6 7.6 9 PLG analysis of SAIC PE .3M SAIC Data

Storage Facility PSAR data
STORFD Interim Storage Facility Final Starts after PSAR is approved. LN 9.6 12.4 15 PLG analysis of SAID PE 0.5 SAIC Data

Design _ data
STORFSAR TSF FSAR Preparation Starts after PSAR is approved. 12 PIG analysis of SAID PE 1.4 SAID Data

data
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ACTIVITY CONSTRAINT DURATION 1994 DIRECT COSTFUNCT. _____ DITIUINMA JTTO
BLOCK PgRA MODEL OISTRIBUITION MEAN OISTRIBUTION
DIAG. # CODE ACTIVITY DESCRIPTION TYPE 20% MEAN 80% SOURCE/COMMENTS TYPE 20% (M$) 00% SOURCE/COMMENTS

STORC Construction of Interim Storage Starts after PSAR & EIS are LN 154 183 21 PLG analysis of SAIC LN 26 33 39 SAIC Data
Facility approved & final design complete. data

STORORR DOE/NRC Approval of FSAR & Starts after FSAR Is complete. F-S PE 5M Same as KBORR
Storage Facility ORR Finishes 3m after construction is
__ _ _ _ complete.

140 STAB Stabilize Fuel & Sludge Starts when fuel or sludge transpod LN 16 27 36 PLG analysIs of SAIC PE 20M SAIC Data
begins and stabilization and storage data Nr

_.___ _____________________ acilities are complete.
190 TRANS2 Transport Processed Fuel & Starts and finishes with stabilization. PE S PLG analysis of SAIC PE 12 SAIC Data

-_ Sludge to in[erim Storage data
15 0 WASTE Dispose of Wastes Starts and finishes with stabilization. PE 29 PLG analysis of SAIC PE 2 SAIC Data

data
160 D&D D&D Conditioning Facility Starts when stabillzallon is complete PE 60 PLG analysis of SAIC PE 90 SAIC Data

-_ data
20I0 INTERIM nterim Storage Operations Starts when stabilization begins. F-S 5Nr Alt#2 Ind. Review

STOR Finishes 12/31/10
PM Program management Starts 6/1/94, finishes when all fuel is F- 1/m PLG estimate from SAIC

in interim storage - Data
a
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ACTIVITY CONSTRAINT DURATION 1994 DIRECT COST
FUNCT.
BLOCK PgRA MODEL DISTRIBUTION MEAN DISTRIBUTION
DIAG N CODE ACTIVITY DESCRIPTION TYPE 20% MEAN 80% SOURCE/COMMENTS TYPE 20% (M$) 80% SOURCE/COMMENTS

KBO K-BasIn Operations Sta'ls 6/1/94. Ends when water Is F-S PE 13M+ Alt#2 Id Review
removed. 36yr

KBSD K-Basin Shutdown Starts when fuel & sludge is PE 36 Altt2 Ind. Review PE 90 Aln#2 Ind. Review

DEC Decision on Spent fuel Storage Assumed 11/11994 0 0
path forward --

ADM Prepare, review & approve Stars after SF path forward decision LN 4 5 6 10/6 NEPA presentation PE 0.2 PLG estimate
NEPA ADM

EiS Prepare. review A approve Starts 2m after ADM starts LN 18 24 30 10/6 NEPA presentation, PE 2 PLG estimate
interim action EIS & ROD _Hanford Site EIS

1.0 CHAR Characterization of Fuel & Starts 611/94 LN 30 46.2 60 PLG analysis of SAIC U 6 12 L8 Ait#2 Ind. Review

Sludge data ...I..
2 0 PAC Packaging Fuel A Sludge in K-

KBSAR Preliminary design of K-Basin Starts aner SF storage ADM PE 3 Licensing analysis, Rev2. PE 80K Licensing analysis, Rev2.

equipment & updale of SAR approved
KBOK DOE Approval of K-Basin SAR Starts after SAR Is completed PE 5 UcensIng analysis. Rev2. PE 30K Licensing analysis, Rev2.

GETOP Procure Fuel & Sludge Starts after SAR Is completed
Overpacks

GETBEO Procure K-Basin Overpack Starts after SAR Is completed LN 4 63 9 PLO analysis of SAIC PE 5.2M SAIC Data

Equipment data
INBEQ Install K-Basin Overpack Starts when procurement done & EIS 3 PLG analysis of SAIC PE SAM SAIC Data

Equipment approved data
GETSLGEG Procure Sludge Removal Starts after SAR is completed LN 107 16.2 21 PLG analysis of SAIC PE 20.2M SAIC Data

Equipment data
INSLGEO Install Sludge Removal Starts when procurement done & EtS LN 12.5 15.4 18 PLG analysis of SAIC PE 2.5M SAIC Data

Equipment approved data
KBORR K-Basin ORR Start after sludge equip procured. F-S Licensing analysis. Rev2. PE SM Licensing analysis, Rev2

Finished 3m after K-B ready to pack_.

SARP1 Design Casks & Prepare SARP Starts after SF storage ADM LN 15.4 18.3 21 PLG analysis of SAIC PE 1 SAIC data

approved dataI
SARP10K DOE Review & Approval of Starts after SARP is completed LN 14 17.2 21 Double Alt 2 PE 0.5 Licensing analysis, Rev2

SARP
GETCASKI Procure Casks & RR Cars Start when SARP1 Is half done. LN 12 15 24 Half Alt 2 PE 1i SAIC Data
TRANSIORR Conduct Transportation ORR Starts after SARP approved. Ends F-S PE 2 Double Al 2

3m after casks & RR car delivered.

60 DEBRIS Dispose of Debris Starts with sludge removal. Finishes F-S10M SAIC Data

_12 m after SR complete

-n

0

C)
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0



ALT4.XLS 10/14/94 240 PM

ACTIVITY CONSTRAINT D URA TION 1994 DIRECTi COST
FUNCT.
BLOCK PgRA MODEL DISTRIBUTION MEAN DISTRIBUTION
DIAG. I CODE ACTIVITY DESCRIPTION TYPE 20% MEAN 80% SOURCE/COMMENTS TYPE 20% (M$) 80% SOURCE/COMMENTS
80 WATER Clean-Up Rad Water from K-B Starts after fuel & sludge are PE 18 SAC Data

removed.
7 0 TRANSI Package and Transport Fuel &

S ldge to BNFL & Stabilization

PACFUEL Package Fuel Start when K-B equip. ORR. LN 60 BNFL Proposal PE 20Nr PLG estimate from SAIC
overpacks & TRANSORR ready data

TRANSFUEL Transport Fuel to BNFL Starts and finishes with PACFUEL. PE 1CM SAIC Data
Shipping Port

PACSLG Remove and Package Sludge & Start when sludge equip, ORR, F-S PE 7M SAIC Data
Separate Debris overpacks & SF ready. Finishes with

fuel removal.
TRANSLG Transport Sludge lo Slabilization Starts and finishes with PACSLG. Included with PACFUEL

FacilityF9 0 & BNFL Shipment to GB A processing of Starts with fuel transfers. ContinuesT 10 20|25 Fm FL14/4T 100 2000 2500From BNFL 10/4/94
to fuel at BNFL to end date. presentation
12 0 & STASFAC Design & ConstructStablit.ion
130 Facilit

STASPD Preliminary Stabilizatlon Facility Starts after SF storage ADM PE a PLG analysis of SAIC PE 0.5 1/4 of At 2
. Design & PSAR approved data

STABOK DOE/NRC Revlew & Approval of Starts after PSAR Is completed PE 4.5 PLO analysis of SAIC PE 0.2 114 of Aft 2
Stabilization Facility PSAR data

TECHDEV Stabilization Technology Starts after SF storage ADM. LN 7.6 13.9 18.9 HalfAIt2 PE 5 1/4 of Alt 2
Development approved

STABFD Stabilization Facility Final Starts after PSAR Is approved. LN 7 9 11 Half Alt 2 T 7 5 2.5 12 6 1/4 of All 2
Design & FSAR Finishes with technology dev.

STABFSAR SF FSAR Preparatlon Starts after PSAR Is approved. LN 5 6 7.5 Half Alt 2 PE 0.4 1/4 of All 2
STABC Construction of Stabilization Starts after PSAR & EIS are LN 9.6 12.4 15 Half Al 2 LN 25 30.75 38 1/4 of Alt 2

Facility approved & final design complete. I
STABORR DOE/NRC Approval of FSAR & Starts after FSAR Is complete. F-S PE 5M Same as KBORR

Slabilization Facility ORR Finishes 12m after construction is
comp ele.

170 & STORFAC Design & Construct Interim

STORPD Preliminary Interim Storage Starts after SF storage ADM PE 6 Half of AR 2 PE 1 1/4 of Alt 2
Facility Design & PSAR approved

STOROK DOE/NRC Review & Approval of Starts after SAR is compleled PE 4 Half of Alt 2 PE M 1/4 of All 2
Storage Facily PSAR I

STORFD Interim Storage Facility Final Starts after PSAR is approved.
Design I LN 5 6 7.5 jHalfofAll2 PE I 0.5 1 4 ofAlt 2

-4

CD
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ALT4.XLS 10/14/94 2.40 PM

ACTIVITY CONSTRAINT DURATION 1994 DIRECT COST
FUNCT
BLOCK PgRA MODEL DISTRIBUTION MEAN DISTRIBUTION
DIAG # CODE ACTIVITY DESCRIPTION TYPE 20% MEAN 80% SOURCE/COMMENTS TYPE 20% (M$) 80% SOURCEJCOMMENTS

STORFSAR Storage Facility FSAR Starts after PSAR Is approved. PE 6 Half of Aft 2 PE 1.4 1/4 of All 2
Preparation

STORC Construction of Interim Storage Starts after PSAR & EIS are LN 8 10 12 Half of Aft 2 LN 26 33 39 1/4 of Al 2
Facility approved & final desIgn complete.

STORORR DOE/NRC Approval of FSAR & Starts after FSAR Is complete. F-S PE 5M Same as KBORR
Storage Facility ORR Finishes 3m after construclion Is

complete.
14 0 STAB Stabilize Sludge Starts when sludge transport begins LN F-S Hal of Alt 2 PE SM fYr 1/4 of Alt 2

and stabilization and storage facilities E
are complete. Finishes 3m after
sludge transport complete.

15 0 WASTE Dispose of Wastes Starts and finishes with stabilization PE 29 PLG analysis of SAIC PE 2 SAIC Data
data

160 D&D D&D Conditioning Facility Starts when stabilization Is complete. PE is PLG analysis of SAIC PE is 1/4 of Aft 3
data O

200 INTERiM Interim Storage Operations Starts when stabilIzallon begins. F-S I/Yr 1/4 of Alt 3
STOR Finishes 12/31/10 ;a
PM Program management Starts 6/1/94. finishes when all fuel is F-S 1.M PLG estimate from SAIC m

in interim storage Data
cn0ca

C..

CD
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ALT I XLS 10114/94 2:39 PM

ACTIVITY
FUNCT. COST
BLOCK PgRA MODEL CENTER PER TOTAL PRESENT
DIAG # CODE ACTIVITY DESCRIPTION DURATION FINISH DATE PERIOD COST VALUE

KBO K-Basin Operations 117.539 3117104 4/24/99 36 365.62 $316

KOSD K-Basin Shutdown 36.000 3/1/OM 9/16/04 90.00 $66

DEC Dedslon on Spent fuel Storage 0.000 11/1/94 11/1/94 0.00 $0
path forward

ADM Prepare, revew & approve 41/28195 1/28/95 0.20 50

EIS Prepare, review & approve 8171/97 41/91 2.00 $2
interim action EIS & ROD

t.o CHAR Characterization of Fuel & 11/5197 2117196 $13

20 PAC Packaging Fuel & Sludge In K-
Basin

KBSAR Design of K-Basin equipment & 30 7126195 6/11IMS 0.011 $0
-SAR update

KBOK DOE Approval of K-Basin SAR .0 12126/95 10/10/95 &.03 $0

GEO Pcocue Fuel It Studge - 111/tlil Br3A7 11.00 S1O
Ovracks 1

C ETA EQ

INBEQ

GETSLGEQ

INSILGEQ

KSORR

PREPTRANS

Procur K-Basin Overpack 2/17196 1118/95

tnsial K Basln Overpack 9112J97 7r31/97

Promr Sludge Removal 12/18/96 416196
Equipment
Inslali Sludge Removal 12113/98 3/18/98
Equipment
K-Blasin ORR 347711110/99 5/31198

Prepare for Fuel & Sludge

SARPI Design Casks & Prepare SARP 5/17197 5/6/98

SARP10K DOE Review & Approval of 4.000 9/18197 7/17/97
SARP

1.00 $1

0.50 $0

GETCASKI Procure Casks & RR Cars 9/5/97 1/4191 20.00 $19

TRANS1ORR Conduct Transportation ORR 0.618 10/5/97 9/2M7 1.00 $1

6.0 DEBRIS Dispose ofDebris 38.472 3/17/04 8/10102 10.00 $8

C

-

-ui

C)

-4
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4.50 $4

4 5D $4

20.20 1$19

2.50 $2

5.00 $4



ALTI XLS 10/14/94 2:39 PM

ACTIVITY
FUNCT. COST
BLOCK PgRA MODEL CENTER PER TOTAL PRESENT
DLAG. S CODE ACTIVITY DESCRIPTION DURATION FINISH DATE PERIOD COST VALUE
8.0 WATER Cleanup Rad Water from K-B 12.000 3/17M0 9/16/03 18.00 $14

PACFUEL Package Fuel 3/15103 2/6/02 10.00 21.97 $18

11.0 TRANSFUEL Transport Fuel to Stabilization 28.472 _VJ8/03 2/8/02 5.00 11.03 $9
Facility

PACSLG Remove and Package Sludge & 26.472 3/18/03 2d8/02 2.50 5.51 $4
Separate Debris

TRANSLG Transport Sludge to 26.472 3/18/03 2/8/02 0.00 0.00 50
StablizatIon Facility

9.0 & TEMPSTOR Store Fuel & Sludge In K-Basin 28.472 3/18/03 218/02 12.00 62.47 550
10.0

12.0 & STABFAC Design & Construct Stabilization
13.0 lFacl

STABPD Preliminary Stablzauon Fadlity 12.000 4/25/9 10/2e/95 2. $2

STABOK DOE/NRC Review & Approval 3/1/97 9/27/96 0.70 $1

TECHDEV Stabilization Technology . 6/23/98 11/23/96 19.70 $18
Development

STABFD Stabilization Facility Final 9/23/98 3/12/97 $10
DesIgn & FSAR

STABFSAR Stabilization Facility FSAR 12.000 3/1/98 8/31/97 1.40 $1
Preparation

STABC ConstructionofStabilization 1/2/00 5114/99 $91
Faculty

STABORR DOE/NRC Approval of FSAR & 27.317 1/1/01 11/12/99 5.00 $4
Stabilization Facility ORR

17.0 A STORFAC Design & Construct Interim
180 - Storage Facility

STORPD Preliminary Interim Storage 12.000 4/25/96 10/26/95 1.00 $1
Facility Design & PSAR

STOROK DOE/NRC Review & Approval 1/1/97 8/29/96 0.30 $0

of Stoae ailt PSTORFD Interim Storage Facility Final 5/23/97 11/8/98 0.50 50
Design

STORFSAR Interim Storage Facility FSAR 12.000 3/1198 7/3/97 1.40 I1
Preparation

rC

C.

C+
C).
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ALTI XLS 10/14194 2.39 PM

K-Basin PV of Total Costs $585

ACTIVIY
FUNCT. COST
BLOCK PgRA MODE. CENTER PER TOTAL PRESENT
DIAG. 9 CODE ACTIVITY DESCRIPTION DURATION FINISH DATE PERIOD COST VALUE

STORC Construcion of interim Storage 1/3/O 3/27198 $29
Facility

STORORR DOE/NRC Approval of FSAR & 13.107 414/99 9/17/98 5.00 $4
Storage Facility ORR

14.0 STAB Stabilize Fuel & Sludge z~B(03 218/02 40 88.24 $70

19.0 TRANS2 Transport Processed Fuel &
Sludge to Interim Storage

15.0 WASTE Dispose of Wastes 26.472 3/18/03 2/8/02 0.30 $0

16.0 D&D D&D Conditioning Facility 60.000 3/17/08 9/16/05 130.00 $93

200 INTERIM Interim Storage Operations 119.931 12/31110 12/31/05 1.5 14.99 $11
STOR I
PM Program management 105.539 3/18/03 10/24/98 1 105,54 $93

14
w4

CC

70

Input Assumptions
Average
days per
month 30.4375 DAYS
Real
interest
rate 3% IRATE
Project
start 6/1/94 START

r+

CD

C+



WHC-EP-0830 REV 0, Vol. II
ALT1.XLS 10/14/94 2:21 PM

Forecast: Alt #1 Fuel Stabilized

Statistics for Display Range:
Trials
Mean
Median (approx.)
Mode (approx.)
Standard Deviation
Variance
Skewness
Kurtosis
Coeff. of Variability
Range Minimum
Range Maximum
Range Width
Mean Std. Error

Percentiles for Display Range:

Percentile
0%
5%

10%
15%
20%
25%
30%
35%
40%
45%
50%
55%
60%
65%
70%
75%
80%
85%
90%
95%

100%

Cell: Q45

Value
1966

11/28/03
9/9/03

2/13/03
526.25

276,938.08
0.81
3.35
0.01

8/12/00
10/29/08
3,000.00

11.87

Date (approx.)
8/12/00
1/12/02
4/7/02

6/15/02
8/19/02

10/25/02
12/27/02
2/25/03
4/27/03

7/3/03
9/9/03

11/10/03
1/13/04
3/22/04
6/20/04
9/20/04

1/4/05
6/15/05

12/14/05
9/18/06

10/29/08

End of Forecast

Attachment G-2G-74



WHC-EP-0830 REV 0, Vol. II
ALT1.XLS 10/14/94 2:21 PM

Forecast: Alt #1 Fuel Removed from K-Basin Cell: Q26

Statistics for Display Range: Value
Trials 1966
Mean 11/28/03
Median (approx.) 9/9/03
Mode lapprox.) 2/13/03
Standard Deviation 526.25
Variance 276,938.08
Skewness 0.81
Kurtosis 3.35
Coeff. of Variability 0.01
Range Minimum 8/12/00
Range Maximum 10/29/08
Range Width 3,000.00
Mean Std. Error 11.87

Percentiles for Display Range:

Percentile Date fanprox.J

0% 8/12/00
5% 1/12/02

10% 4/7/02
15% 6/15/02
20% 8/19/02
25% 10/25/02
30% 12/27/02
35% 2/25/03
40% 4/27/03
45% 7/3/03
50% 9/9/03
55% 11/10/03
60% 1/13/04
65% 3/22/04
70% 6/20/04
75% 9/20/04
80% 1/4/05
85% 6/15/05
90% 12114/05
95% 9/18/06

100% 10/29/08

End of Forecast

Attachment G-2G-75



WHC-EP-0830 REV 0, Vol. II
ALT1.XLS 10/14/94 2:21 PM

Forecast: Alt #1 Total Cost Cell: T51

Statistics for Display Range: Value

Trials 1965
Mean 1168

Median (approx.) 1151

Mode (approx.) 1112

Standard Deviation 99
Variance 9725
Skewness 0.86
Kurtosis 3.55

Coeff. of Variability 0.08
Range Minimum 950
Range Maximum 1500
Range Width 550
Mean Std. Error 2.22

Percentiles for Display Range:

Percentile M$ (annrox.)

0% 950

5% 1035
10% 1058

15% 1072

20% 1085

25% 1097

30% 1108

35% 1118

40% 1127

45% 1139

50% 1151

55% 1165

60% 1177

65% 1188

70% 1203

75% 1220

80% 1240

85% 1273

90% 1307

95% 1363

100% 1500

End of Forecast

Attachment G-2G-76



ALT2 XLS 10/14/94 2:40 PM

ACTIVITY
FUNCT. PgRA COST
BLOCK MODEL CENTER PER TOTAL PRESENT
DIAG. 0 CODE ACTIVITY DESCRIPTION FINISH DATE PERIOD COST VALUE

KBO K-Basin Operations 10128102 8/14/88 38 315.78 $279

KBSO K-Basin Shutdown 10/29/03 4/29/02 90.00 $71

DEC Decision on Spent fuel Storage 11/1194 11/1/94 0.00 $0

ADM Prepare, review & appmve 4/2/95 1/18/95 0.20 $0
- NEPA ADM _ ____

EIS Prepare, review & approve 5/20/98 9/25/95 1.00 $1
interim action EIS_& ROD___

1.0 CHAR Characterization of Fuel & 4/7/98 5/4/98 $11

2.0 PAC Packaging Fuel & Sludge In
Basin

KBSAR Design of K-Basin Equipment 7/2/95 5/17/95 0.08 $0
and Update of SAR

KBOK DOE Approval of K-Basin SAR 1211195 9/18/95 0.03 $0

GETOP Procure Fuel & Sludge 7/20/98 1/9/97 11.00 $10
Overpack5

GETBEQ Procure K-Basin Overpack 1/22/98 10112/95 4.50 54
Equipment

INBEQ install K-Basin Overpack 8/10/98 7/4/98 4 50 ' $4
Equipment

GETSLGEQ Procure Sludge Removal 11/8/98 3/5/98 20.20 $19
Equipment

INSLGEQ install Sludge Removal 2/18/98 8/28/97 2.50 $2
Equipment _

KBORR K-BasIn ORR 10/19/98 10128/97 5.00 $5

3.0 PREPTRANS Prepare for Fuel & Sludge
Transport MM

SARPI Design Casks & Prepare SARP 10/19/98 1/10/98 1.00 $1

SARP10K DOE Review & Approval of 2/18/97 12/19/98 0.50 s0
SARP

GETCASK1 Procure Casks & RR Cars 7/2)98 4/8/97 20.00 $18

TRANS1ORR Conduct Transportation ORR 8/1/98 11/0/97 1.00 $1

DEBRIS Dispose of Debris 10/28/01 4/24/00 10.00 $8

L~ ~ 1". .
80 WATER Cleanup Rad Water from K-B 10/28/02 10/28/01 18.00

4 0 & TSF Design & Construct TSF
50 IJ __

D
C=

C

rr1
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M
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ALT2 XLS 10114/94 2.40 PM

ACTIVITY
-UNCT P COST
BLOCK MODEL CENTER PER TOTAL PRESENT

DLAG. 0 CODE ACTIVITY DESCRIPTION FINISH DATE PERIOD COST VALUE

TSFPD Preliminary TSF Design & 4/1/96 1011/95 3.00 53
PSAR

TSFOK DOE Review & Approval of TSP 1/10/96 7/28/98 1.00 $1
PSAR

TSFFD TSF Final design 1/6197 5/20/98 7.50 $7

TSFFSAR TSF FSAR preparation 11/19197 5/20/97 0.30

TSFC TSF Construction 4120/98 8/28/97 $38

TSFORR TSF FSAR approval & ORR 7/20/98 3/20198 1.00 $1

7.0 TRANS1 Package and Transport Fuel &
Studge toTSP

PACFUEL Package Fuel 10/28100 10124/99 10.00 20.25 $17

110 TRANSFUEL ransport Fuel to TSF 10/28/00 10124199 500 1O.1 $9
PACSLG Remove and Package Sludge & 10/28/00 10124199 2.50 5.08 $4

Separate Debris

TRANSLG Transport Sludge t0 TSP 10/28/00 10/24/99 0.00 0.00 $0

90 & TSMPSTOR Store Fuel & Sludge In TSF 11/22/02 11/5/00 12.00 85.10 570
10.0

12 0 & STASFAC Design & Construct Slabllization
2a&

STABPD Preliminary Stabilization Facility 42.0 1011/95 $2

STABOK DOE/NRC Review & Approval 1/7 8/19/9 0.70 1
of Stabilization Facility PSAR

TECHDEV Stabilization Technology 7/26/97 5129/98 97 $195/299E 
1 .70 g1

STABFD Stabilization Facility Final 10/25/97 8/25/9 14

Desion & FSAR
STABFSAR TSP FSAR Preparation 1/8/98 7/8/97 1.40 $1

STABC Construction of Stabilization I .l22/99 11/8/98
Facility

STABORR DOE/NRC Approval of FSAR & 8122/00 3/25/99 500 54
Stabilization Facility ORR

17.0 & STORFAC Design & Construct Interim
18. Stora Facili

STORPD Preliminary Interim Storage 4/1I/9 10/1/95 1.00 SI

____Facilit Design & PSAR II

C,
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At.T2 XLS 10/14/94 2 40 PM

A;CTIVITY
FUNCT PgRA COST
BLOCK MODEL CENTER PER TOTAL PRESENT
DIAG. I CODE ACTIVITY DESCRIPTION FINISH DATE PERIOD COST VALUE

STOROK DOE/NRC Review & Approval 11/21/96 7/27/98 0.30 50
of Storage Facility PSAR

STORFD Interim Storage Facility Final 10/13196 41/98 0.50 $0
Design

STORFSAR TSF FSAR Preparation 1/6/98 5/23/97 1.40 $1

STORC Construction of Interim Storage 8/1198 8/27/97 $30
Faclity

STORORR DOE/NRC Approval of FSAR & 911198 5/5/98 5.00 $4
Storage Facility ORR

14.0 STAB Stabilize Fuel & Sludge 11122102 1017101 40 90.00 $72

190 TRANS2 Transport Processed Fuel & 11/22102 10/7/01 12.00 $10
Sludge to Interim Storage

15.0 WASTE Dispose of Wastes 11/22102 10/7/01 0.30 50

18.0 D&D D&D Conditioning Facility 11/22107 5/23/05 170.00 $123

20.0 INTERIM Interim Storage Operations 12131/10 10/28/05 1.8 15.53 $11
STOR
PM Programmanagement 11/22/02 8M27/98 1 101.73 $90

4 121. $e 27

K-Basin PV of Total Costs $601

Input Assumptions
Average
days per
month 30.4375 DAYS
Real
interest
rate 3% IRATE
Project
start 8/1/94 START

C+

n
S

C,
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WHC-EP-0830 REV 0, Vol. II
ALT2.XLS 10/14/94 2:21 PM

Forecast: Alt #2 Fuel Stabilized

Statistics:
Trials
Mean
Median (approx.)
Mode (approx.)
Standard Deviation
Variance
Skewness
Kurtosis
Coeff. of Variability
Range Minimum
Range Maximum
Range Width
Mean Std. Error

Value

2000
4/1/04

11/14/03
5/17/03
664.82

441,988.64
2.39

15.97
0.02

4/15/01
3/30/23

8,018.86
14.87

Percentiles:

Percentile
0%
5%

10%
15%
20%
25%
30%
35%
40%
45%
50%
55%
60%
65%
70%
75%
80%
85%
90%
95%

100%

Date (anDox.)
4/15/01
3/15/02
6/23/02
8/26/02
11/1/02
1/13/03
3/24/03
5/27/03
7/18/03
9/19/03

11/14/03
1/20/04
4/2/04

6/22/04
9/19/04

1/2/05
5/22/05

10/29/05
6/8/06

5/26/07
3/30/23

End of Forecast

Attachment G-2
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WHC-EP-6830 REV 0, Vol. II
ALT2.XLS 10/14/94 2:21 PM

Forecast: Alt #2 Fuel Removed from K-Basin Cell: Q34

Statistics: Value
Trials 2000
Mean 4/22/01
Median (approx.) 4/1/01
Mode (approx.) 2/4/01
Standard Deviation 193.87
Variance 37,585.61
Skewness 0.62
Kurtosis 3.58
Coeff. of Variability 0.01
Range Minimum 11/30/99
Range Maximum 5/4/03
Range Width 1,251.35
Mean Std. Error 4.34

Percentiles:

Percentile Date fanorox.)
0% 11/30/99
5% 7/8/00

10% 9/4/00
15% 10/13/00
20% 11/12/00
25% 12/8/00
30% 1/5/01
35% 1/28/01
40% 2/15/01
45% 3/11/01
50% 4/1/01
55% 4/24/01
60% 5/18/01
65% 6/13/01
70% 7/11/01
75% 8/12/01
80% 9/21/01
85% 11/10/01
90% 1/6/02
95% 3/31/02

100% 5/4/03

End of Forecast

Attachment G-2G-81



ALT2.XLS 10/14/94 2:21 PM WHC-EP-0830 REV 0, Vol . II

Forecast: Alt #2 Total Cost Cell: T59

Statistics: Value
Trials 2000
Mean 1271
Median (approx.) 1261
Mode (approx.) 1255
Standard Deviation 69
Variance 4719

Skewness 1.20
Kurtosis 6.26
Coeff. of Variability 0.05
Range Minimum 1118
Range Maximum 1789

Range Width 671

Mean Std. Error 1.54

Percentiles:

Percentile M$ (anorox.)
0% 1118

5% 1179

10% 1196

15% 1205

20% 1216

25% 1225
30% 1233

35% 1240

40% 1247

45% 1254

50% 1261

55% 1269
60% 1276

65% 1284

70% 1294

75% 1305

80% 1318

85% 1333
90% 1362

95% 1400

100% 1789

End of Forecast

Attachment G-2G-82



ALT3.XLS 10/14/94 2:40 PM

ACTIVITY
FUNCT. COST
BLOCK PgRA MODEL CENTER PER TOTAL PRESENT

OIAG. # CODE ACTIVITY DESCRIPTION START DURATION FINISH DATE PERIOD COST VALUE
KBO K-Basin Operations 611/94

KBSD K-Basin Shutdown 11/28/02

DEC Decision on Spent fuel Storage 11/1/94
I ath forward

ADM Prepare, review & approve 1111194
NEPA ADM

EIS Prepare, review & approve 1131/95
Hanford Site EIS & ROD

1.0 CHAR Characterization of Fuel & /1/94
Sludg

2.0 PAC Packaging Fuel & Sludge in K-
Basin

KBSAR Update K-Basin SAR 4/2/95

KBOK DOE Approval of K-Basin SAR 7/2/95

GETOP Procure Fuel & Sludge 7/2/95
Overacks

GETBEQ Procure K-Basin Overpack 7/2/95
Enui et

INBEQ Install K-Basin Overpack 1/30/97
Sul pment

GETSLGEQ Procure Sludge Removal 7/2195
E ul meat

INSLGEQ Install Sludge Removal 1/30/97
Equiprment

KBORR K-Basin ORR 10/31/96

113.927 11128/03 2/28/99 36 354.78 $308

36.000

0.000

11/28/05 5129/04

11/1/94 1111/94

4f/25 1116195

1/30/97 1/31/96

4/1/98 5/1/96

90.00 567

0.00 50

0.20 $0

1.00 : 1

$11

u.xu

0.03

5.20

5.40

20.20

2.50

'000 112tu! Wi ub 1

5.00 12/1/95 9/16195

1/31199 4/16/97

312/96 1//5

10/11/97 6/1/97

10/31/96 3/2/961

50298 9116197

DC

M

rW

4,u

-wo
$5

5

$2

30.000 5/99 1/31/98 5.00 $4

3.0 PREPTRANS Prepare for Fuel & Sludge
Trans art m

SARP1 Design Casks& Prepar SARP 412195 1010/96 1/596 1.00 $1

SARPIOK DOE Review & Approval of 10/10/96 7/11/97 2124/97 0.50 $0
SARP

GET CA SK1 Procure Casks & RR Cars 115/96 716/98 4/8197 11.00 $10

TRANS10RR lConduct Transportation ORR 17/11/97 112.850 18/6t98 .1122198 F .00 Si

C'
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ALT3 XLS 10/14/94 2.40 PM

ACTIVITY
FUNCT. COST
BLOCK PgRA MODEL CENTER PER TOTAL PRESENT
DIAG.# CODE ACTIVITY DESCRIPTION START DURATION FINISH DATE PERIOD COST VALUE
6,0 DEBRIS Dispose of Debris 8/28/00 39.000 11128/03 4/14/02 10.00 $8

8.0 WATER Clean-Up Rad Water from K-B 11/28/02 12.000 11128103 5/30/03 18.00 $14

7,0 TRANSi Package and Transport Fuel &
,Sludg etoTSF

PACFUEL Package Fuel 8/28/00 V 10/13/01 20.00 45.00 $36

TRANSFUEL Transport Fuel to TSF 8/28/00 27.000 11/28102 10/13/01 5.00 11.25 $9
PACSLG Remove and Package Sludge & 8/28/00 27.000 11128/02 10/13/01 2.50 5.63 $5

Separate Debris

TRANSLG Transport Sludge to TSF 812810 .00 11/28102 10113101 0.00 0.00 $0
STABPD Preliminary Stabilization Facility 4/2/95 2 41/1/96 10/1195 2.00 $2

Desig n & PSAR
STABOK DOE/NRC Review & Approval of 4/1/96 12/31/96 8/16/96 0.70 $1

Stoaiiato Facilit PSAR

TECHDEV Stabilization Technology 4/2/95 8/1197 611/96 19.70 $19
Dvelopment_

STABFD Stabilization Facility Final 1231/96 10/31/97 10/1197 $9

.Desig n SA

STABFSAR TSF FSAR Preparation 12/31/96 12/31/97 7/2/97 1.40 $1

FacIty
STABORR DOEINRC Approval of FSAR & 10131/97 3390 8128/00 3/31/99 5. 1 4

Stabilization Facility ORR

STORPD Preliminary Interim Storage 4/2/95 1200 4/M/6 10/1195 1.00 $1
Facility Design &PSAR

STOROK DOEINRC Review & Approval of 4/11196 11/1B/96 7126/96 O.30 $0

STORFD) Interim Storage Facility Final 11118196 11/19197 5/20197 0.50 $0

STORFSAR T SF FSAR Preparation 1111118/961 12.000 112/31/971 51201977 1.40 $1

co
mr
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ALT3.XLS 10/14/94 2:40 PM

ACTIVITY
FUNCT. COST
BLOCK PgRA MODEL CENTER PER TOTAL PRESENT
DIAG. I CODE ACTIVITY DESCRIPTION START DURATION FINISH DATE PERIOD COST VALUE

STORC Construction of Interim Storage 11/19/97 5/20/99 8/19/98 $29

STORORR DOEINRC Approval of FSAR & 12/31/97 19.800 8/20/99 10/25/98 5.00 $4
Storage Facility ORR

14 0 STAB Stabilize Fuel & Sludge 8/28100 /281Q2 10/13/01 40 9000 $72

19.0 TRANS2 Transport Processed Fuel & 8/28/00 27.000 11/28/02 10/13/01 12.00 $10
Sludge to Interim Storage

15.0 WASTE Dispose of Wastes 8/28/00 27.000 11/28/02 10/13/01 0.30 $0

16.0 D&D D&D Conditioning Facility 11/28/02 60.000 11/28/07 5/29/05 90.00 $65

20.0 INTERIM Interim Storage Operations 8/28/00 124.071 12131/10 10/29/05 2 15.51 $11
STOR
PM Program management 6/1/94 101.927 11/28/02 8/30/98 1 101.93 $90

K-Basin PV of Total Costs $552

Co

C+

C+
M
Ir1

Input Assumptions
Average
days per
month 30.4375 DAYS
Real
Interest
rate 3% IRATE
Project
start 6/1/94 START



WHC-EP-0830 REV 0, Vol. II

Forecast: Alt #3 Fuel and Sludge Removed from K-Ba

Statistics:
Trials
Mean
Median (approx.)
Mode (approx.)
Standard Deviation
Variance
Skewness
Kurtosis
Coeff. of Variability
Range Minimum
Range Maximum
Range Width
Mean Std. Error

Value
2000

4/26/04
12/23/03
3/11/03
614.85

378,044.14
1.29
5.64
0.02

5/27/01
9/29/13

4,508.39
13.75

Percentiles:

Percentile
0%
5%

10%
15%
20%
25%
30%
35%
40%
45%
50%
55%
60%
65%
70%
75%
80%
85%
90%
95%

100%

Value (anorox.)
5/27/01
4/3/02

7/13/02
10/2/02
12/8/02
2/7/03
4/4/03
6/3/03
8/7/03

10/13/03
12/23/03
3/10/04
5/21/04
8/8/04

11/14/04
3/19/05
7/22/05

12/21/05
7/18/06
6/14/07
9/29/13

End of Forecast

Attachment G-2

Cell: Q26

ALT3.XLS 10/14/94 2:22 PM

G-86



WHC-EP-0830 REV 0, Vol. II

Forecast: Alt #3 Fuel Stabilized

Statistics:
Trials
Mean
Median (approx.)
Mode (approx.)
Standard Deviation
Variance
Skewness
Kurtosis
Coeff. of Variability
Range Minimum
Range Maximum
Range Width
Mean Std. Error

Value
2000

4/26/04
12/10/03

4/8/03
615.67

379,051.26
1.40
6.12
0.02

7/28/01
2/14/14

4,584.64
13.77

Percentiles:

Percentile
0%
5%

10%
15%
20%
25%
30%
35%
40%
45%
50%
55%
60%
65%
70%
75%
80%
85%
90%
95%

100%

Date(annrox.)
7/28/01
4/24/02
7/23/02

10/13/02
12/20/02
2/19/03
4/15/03
6/12/03
8/9/03

10/7/03
12/10/03
2/14/04
5/4/04

7/29/04
11/4/04
2/16/05
7/12/05

1/3/06
7/25/06
6/26/07
2/14/14

End of Forecast

Attachment G-2

Cell: G45

ALT3.XLS 10/14/94 2:22 PM

G-87



WHC-EP-0830 REV 0, Vol. IIALT3.XLS 10/14/94 2:22 PM

Forecast: Alt #3 Total Cost Call: T51

Statistics: Value

Trials 2000

Mean 1151

Median (approx.) 1134

Mode (approx.) 1094

Standard Deviation 103

Variance 10660

Skewness 1.10

Kurtosis 5.40

Coeff. of Variability 0.09

Range Minimum 941

Range Maximum 1815

Range Width 875

Mean Std. Error 2.31

Percentiles:

PerCgntile Millions of Dollars (anorox.)

0% 941

5% 1015

10% 1036

15% 1055

20% 1065

25% 1078

30% 1091

35% 1100
40% 1112

45% 1123

50% 1134

55% 1149

60% 1161

65% 1173

70% 1188

75% 1208

80% 1228

85% 1254

90% 1285

95% 1342

100% 1815

End of Forecast

Attachment G-2G-88



ALT4.XLS 10114/94 2:40 PM

A CTIVITY
FUNCT. COST
BLOCK PgRA MODEL CENTER PER TOTAL PRESENT
DIAG.# CODE ACTIVITY DESCRIPTION START DURATION FINISH DATE PERIOD COST VALUE

KBO K-Basin Operations 6/1194 115.027 1/1/04 3/17/99 36 358,08 $311

KBSD K-Basin Shutdown 10/1/03 38.000 10/1/06 4/1/05 9000 $65
DEC Decision on Spent fuel Storage 11/1/94 0.000 11/1/94 11/1/94 0.00 $0

path forwardI
2 ADM Prepare, review & approve 1194 4095 1116195 0.20 $0

NEPA ADM
EISPrpar, eviw aproe 31195 1/30/97 I131/96 1.00 $1

-0 CHRC----rztino Fe 6/1/94 4/6198 5119 $

B8asin
KBSAR Preliminary design of K-Basin 4/2/95 3.000 7/2/95 5/17/95 0.08 $0

equipment & update of SAR
KBOK DOE Approval of K-Basin SAR 712/95 5.000 12,1/95 9116195 0.03 $0

GETOP Procure Fuel & Sludge-
Overpacks -

GETBEQ Procure K-Basin Overpack 7/2/95 1/1/96 10/1/95 4.50 $4
Equipment

INBEQ Install K-Basin Overpack 1/30/97 3.000 5/2/97 3/17/97 4.50 $4
Equipment

GETSLGEQ Procure Sludge Removal 7/2/95 10/31/96 3/2/96 20,20 $19
Equip ment

INSLGEQ Install Sludge Removal 113097 5/298 9116)97 2.50 $2
Equipment .

KBORR K-Basin ORR 10131/96 3.000 1130/97 12/16/96 5.00 $5

To 0 REPTRANS Prepare for Fuel & Sludge.

SARPI Design Casks & Prepare SARP 4/2/95 10/1/96 1/1/96 1.00 $1

S6.0 DERI DpIO ebis 10/1/96 7/2/97 2/15/97 0.50 

GECAKIPrcue ass R Crs 1/1196 - 7/2/98 4/11971.0 1
TRANS1ORR Conduct Transportation ORR 7/2/97 15.000 10/1/98 2/15/98 1.00 $1

6.0 DEBRIS Dispose of Debris 10/1/98 72.D0O 10/1V04 10/1101 10.00 $8

C,
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ALT4.XLS 10/14/94 2:40 PM

ACTIVITY
FUNCT. COST
BLOCK PgRA MODEL CENTER PER TOTAL PRESENT
DIAG # CODE ACTIVITY DESCRIPTION START Facility FINISH DATE PERIOD COST VALUE
8 0 WATER Clean-Up Red Water from K-B 10/1/03 4.00 11185 1116/03 18.70 $14

Sludge to BNFL & Stabilization

PACFUEL Package Fuel 10/81/98 1011/03 4/1/01 20.00 100.00 $82

TRANSFUEL Transport Fuel to BNFL8 1195 18/1/03 411/01 2.32 .0 $9
Shipping Port

PACSLG Remove and Package Sludge & 10/1/98 6000 1011/03 4/1101 2.50 12.50 $10

Separate Debris

TRANSLG Transport Sludge to Stabilization 10/1/98 101/03 4/1/01 0.00 0.00 $0
Fa ity

9.0 & BNFL Shipment to GB & processing of 1011/98 169112/31110 11/15104 ' $1,468
10,. .. _l ~iat BNFL

STABPD Preliminary Stabilization Facility 4/2/95 3.500 7/2/95 5/17/95 2.00 $2

Design & PSAR
STABOK DOE/NRC Review & Approval of 7/2/95 4.000 11/16/95 91/8195 0.70 $1

Stabilizalion Facility PSAR
TECHDEV Stabilization Telchnology 412/95 6/1/96 111/t95 19.70 519

STABFD Stabilization Facility Final 11116/95 8131/96 411/96 2.50 $2

STAFA FFA rprto 11116/95 S/26/96 2/20/96 0.40 $0
ST ABC Construction of Stabilization 1/30/97 2/12/98 8,7/97 $29

Faui ty
STABORR DOE/NRC Approval of FSAR & 8/31/96 2.0 5/14/98 718/97 5.00 5

Stabilization Facility ORR

STORPD Preliminary Interim Storage 4n2]95 450 8117/95 6/9/96 1.00 $1
Facdliy Des[gn & PSAR

STOROK DOE/NRC Review & Approval of 8117195 400 12/16195 10117195 0.30 $0
Storage Facility PSAR

STORFD Interim Storage Facility Final 12116/95 6/25/96 3/21/96 0.50 $0
De~slgn

C,
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ALT4.XLS 10/14/94 2:40 PM

K-Basin PV of Total Costs

ACTIVITY
FUNCT. COST
BLOCK PgRA MODEL CENTER PER TOTAL PRESENT
DIAG. # CODE ACTIVITY DESCRIPTION START DURATION FINISH DATE PERIOD COST VALUE

STORFSAR Storage Facility FSAR 12/16195 4000 5/26/96 2/15/96 1.40 $1
Preparation

STORC Construction of Interim Storage 1/30/97 1211/97 7/2197 $7
Facility

STORORR DOE/NRC Approval of FSAR & 5126/96 21.200 3/2/98 4/13/97 5.00 $5
Storage Facility ORR

14.0 STAB Stabilize Sludge 1011/98 63.000 "1104"- 5/17/01 10 52.50 $43

15.0 WASTE Dispose of Wastes 10/1/98 63.000 1/1104 5/17/01 2.00 $2

16.0 D&D D&D Conditioning Facility 1/1/04 30.000 7/2106 4/1/05 15.00 $11

20.0 INTERIM Interim Storage Operations 10/1/98 135.012 1/1/10 5/17/04 1.5 16.88 $13
STOR
PM Program management 6/1/94 115.027 111/04 3/17/99 1 115.03 $100C,

In
-I

$2,161

$553

:-

C+
CN)

Input Assumptions
Average
days per
month 30.4375 DAYS
Real
interest
rate 3% IRATE
Project
start 6/1/94 START



WHC-EP-0830 4X Vo
ALI4.XLSVl.I

Forecast: Alt #4 Fuel Removed from K-Basin Cell: Q29

Summary:
Display Range is from 4/19/01 to 2/2/06
Entire Range is from 12/14/01 to 12/8/06
After 2,000 Trials, the Std. Error of the Mean is 1/6/00

Statistics: Value
Trials 2000
Mean 10/15/03
Median (approx.) 9/25/03
Mode (approx.) 9/21/03
Standard Deviation 279.39
Variance 78,059.77
Skewness 0.48
Kurtosis 3.37
Coeff. of Variability 0.01
Range Minimum 12/14/01
Range Maximum 12/8/06
Range Width 1,819.92
Mean Std. Error 6.25

Percentiles:

Percentile Value(approx.)

0% 12/14/01
5% 8/27/02

10% 11/4/02
15% 1/3/03
20% 2/19/03
25% 4/1/03
30% 5/11/03
35% 6/14/03
40% 7/21/03
45% 8/25/03
50% 9/25/03
55% 10/24/03
60% 12/2/03
65% 1/9/04
70% 2/18/04

75% 4/12/04

80% 5/27/04
85% 7/31/04
90% 10/9/04

95% 2/7/05
100% 12/8/06

End of Forecast

Attachment G-2G-92



WHC-EP-083RL .L Vol. 

Forecast: Alt #4 Fuel Stabilized

Summary:
Display Range is from 12/25/01 to 2/2/06 Date
Entire Range is from 3/15/02 to 3/9/07 Date
After 2,000 Trials, the Std. Error of the Mean is 1/6/00

Statistics:
Trials
Mean
Median (approx.)

Mode (approx.)
Standard Deviation
Variance
Skewness
Kurtosis

Coeff. of Variability
Range Minimum
Range Maximum
Range Width
Mean Std. Error

Cell: Q46

Value
2000

1/14/04
12/25/03
12/21/03

279.39
78,059.77

0.48
3.37
0.01

3/15/02
3/9/07

1,819.92
6.25

Date(annrox.)
3/15/02

11/26/02
2/3/03
4/5/03

5/21/03
7/1/03

8/10/03
9/14/03

10/20/03
11/25/03
12/25/03

1/23/04
3/2/04
4/9/04

5/19/04
7/13/04
8/27/04

10/30/04
1/9/05
5/9/05
3/9/07

Attachment G-2

Percentiles:

Percentile
0%
5%

10%
15%
20%
25%
30%
35%
40%
45%
50%
55%
60%
65%
70%
75%
80%
85%
90%
95%

100%

G-93



WHC-EP-083LVX@s Vol .

Forecast: Alt #4 Total Cost Cell: T51

Summary:

Display Range is from 1750 to 3500 Millions of Dollars
Entire Range is from 1804 to 3326 Millions of Dollars
After 2,000 Trials, the Std. Error of the Mean is 7

Statistics: Value

Trials 2000
Mean 2654
Median (approx.) 2685
Mode (approx.) 2846

Standard Deviation 316
Variance 100120
Skewness -0.30
Kurtosis 2.33
Coeff. of Variability 0.12
Range Minimum 1804
Range Maximum 3326
Range Width 1522
Mean Std. Error 7.08

Percentiles:

Percentile Millions of Dollars (annrox.)
0% 1804
5% 2088

10% 2199
15% 2291
20% 2359
25% 2418
30% 2484
35% 2537
40% 2596
45% 2639

50% 2685
55% 2735
60% 2780
65% 2816
70% 2850
75% 2895
80% 2936
85% 2999
90% 3054
95% 3122

100% 3326

Attachment G-2G-94
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Attachment G-3. Recommended Path Forward Analysis.

Attachment G-3G-95
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Characterize KBORR

Fuel & Sludge K- Basin ORR

Y GETIKBEQ
R-KBOK -DOE Procure K- I

Update Approval of K- Basin Ivnrpak
K-Basin SAR Basin SAR Overpack qOverpack

Equipmentt

----- GETOP Temporary

Interim Action Procure Fuel & Storege
ADM Approval EIS & ROD Sludge Facility

Overpacks Complete
- - - - ------- - --- - - - -

GETSLGEQ INSL GEQ
Procure Install Sludge

Removal Removal

Equipment Equipment

I -

Dispose of
Debris from

K-Basin

A - -

Temporary
Fuel & Sludge

Storage

FIGURE 5B - PATH FORWARD PACKAGE AND TRANSPORT FUEL & SLUDGE

PF_5B.AF3

10/8/94
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SARP1 SARP10K GETCASK1 TRANS1RR Transport Fuel1
-Design Casks DOE Review & --- CPoue ak rnduc tio ldet

SARP SARP ORR

ADM Approval

TSFP TSFOK TSFFSAR TSFORR Transport Fuel
-Prel TSF DOE Review TSFFSAR Approvl of & Sludge to

PSAR TSF PSAR ORR

- TSFFD TSFC
-W TSF Final -TSF -

------ - -- 
D esign 

->C onstruction
Interim Action

EIS & ROD

PF_5C.AF3

10/8/94

FIGURE 5C - PATH FORWARD LEVEL 2 TASKS
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ADM Approval
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+ PFD.AF3

10/8/94

STABPD STABOK STABORR
Stablizaion& Aprova ofStabiatinfrFA&&lRg-Prelim DOE Review SA DOE Approval Stabilize Fuel
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& PSAR Facility PSAR Facility ORR
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tabl ization v Facility Final Facility
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PATHFWD.XLS 10/17/946:18 PM

ACTIVITY CONSTRAINT DURATION 1*84 DIRECT COST
FUNCI. FgRA
BLOCK MODEL DISTRIBUTION MEAN DISTRIBUTION
DIAG.C CODE ACTIVITY DESCRIPTION TYPE 20% MEAN 80% SOURCE/COMMENTS TYPE 20% (M$) 80% SOURCE/COMMENTS

KBO K-Basin Operations Starts 611/94. Ends when fuel and F-S PE t3M* A12 lnd. Review
sludge Is removed 421r

KOSD K-Basin Shldown Starts when fuel & sludge are PE 36 Am2lnd. Review PE 90 AU2 lnd. Review
removed

DEC Declsioon Spent fuel Storage Assumed 11/1/1994 0 0
p"Ih forward

ADM Prepare. review & approve Stars sier SF path forward decision LN 4 5 6 10/6 NEPA presentation PE 0.2 PLO estknate
NEPA ADM I I I

EIS Prepare, review & approve Stans 3m after ADM starts LN 13 15.8 18 10/6 NEPA presentation PE I PLG estimate
interim action ElS A ROD

1.0 CHAR CharacterizationofFuel& Starts6/1)94 LN 30 46.2 60 PLGanalysisofSAIC U 6 12 18 AU2Ind.Review
_____ Sldedata

2.0 PAC Packaging Fuel & Sludge in K

KASAR Update K-Bashn SAR Starts alat SF storage ADM PE 3 LIcensing analysis, Rev2 PE 80K LIcensing analysis, Rev2
aoroved .I.

KBOK DOE Approva of K-Basin SAR Starts aftr SAR Is completed PE 5 Licensing analysis, Rev2. PE 30K Ikensng analysis, Rev2.

GETOP Procure Fuel & Sludge Starts after SAR is completed LN 30.9 36.8 42 PLC analysis of SAIC PE 36M 45M 54M SAIC Data
Overpac s data

GETBEQ Procure K-Basin Overpack Starts afler SAR Is completed LN 4 6.7 9 PLG analysis of SAIC PE 4.5M SAIC Data
Equipment tata

INBEQ InstallK-Bauln Overpack Startswhenprocurernenldone 9EIS 3 PLOanalysisofSAC PE 3.8M SAIC Data
EqOuipmen approved data

GETSLGEQ Procure Sludge Removal Starts after SAR Is completed LN 10.7 16.2 21 PLO analysis of SAIC PE 20.2M SAIC Data
Equipment data

INSLGEC Instal Sludge Removal Starts when procurement done & EIS LN 12.5 15.4 11 PLG analysis of SAIC PE 2,SM SAIC Data
Euipment approved data

KBORR K-Basin ORR Start alter sludge equip procured. F-S Licensing analysis. Rev2. PE 5M LIcensIng analysis, Rev2.
Finished 3m alter K- rea a pack

i,0- P5REPTRANS Prepare for Fuel & Sludge
Transm podm W1

SARPI Design Casks& Prepare SARP Starts alter SF storage ADM LN 15.4 18.3 21 PLO analysis of SAIC PE I Licensing analysis, Rev2.
approved data

SARPIOK DOE Review& Approval of Starts after SARP Is completed 4 PLG analysis of SAlC PE 0.5 LcensIng analysis, Rev2.
SARP data . .. ..

GETCASKI Procure Casks & RR Cars Start when SARPt Is half done. LN 24 29.7 35 PLO analysis of SAIC PE 11 SAIC Data
data

TRANSIORR Conduct Transportation ORR Starts after SARP approved. Ends F-S Licensing analysis Rev2, PE I Licensing analysts., Rev2.
Im after casks & RR car deivered .. .

60 DEBRIS Dispose of Debds Starts with sludge removal and F-S PE 1o SAIC Data
finishes 12m alter sludge removal
enmntete

0 WATER Clean-up Red Water from K-B Starts alter fuel, sludge & debris are PE 24 PLG analysis of SAIC PE 18 SAIC Data
removed data

40 & ITS Design & Construct TSP

rC1
In

ca,

Co

W

CD,

c-i



PATHFWD.XLS 107194 6:18 PM

ACTIVITY CONSTRAINT DURATION 1914 DIRECT COST
F-UNCT. PqRAf 

RS IBTOBLOCK MODEL DISTRIBUTION MEAN DISTRIBUTION
DIAG. 9 CODE ACTIVITY DESCRIPTION TYPE 20% MEAN 80% SOURCEICOMMENTS TYPE 20% (M$) 80% SOURCE/COMMENTS

TSFPD Preliminary TSF Design & PSAR Starts after SF storage ADM PE 12 PLG analysis of SAIC PE 2 SALC Data
aporoved data

TSFOK DOE Review & Approval of TSF Starts after PSAR is completed LN 6 9 12 PLG analysis of SAlC PE 0.7 SAIC Data

- PSAR data
TSFFD TSF Final design Staris after PSAR Is approved. .N 9.6 12.4 15 PLO analysis of SAIC PE 19.7 SAIC Data

_ _data
TSFFSAR TSF FSAR preparation Starts when PSAR is approved 12 PLO analysis of SAIC T 7.5 10 12.6 SAIC Data

I_ _ data I
TSFC TSF Construction Starts after PSAR & EIS ae LN 15.4 1 21 PLG analysis of SAIC LN 55 64 72 SAlC Data

approved A final desiion complete data
TSFORR TSF FSAR approval & ORR Starts after FSAR Is complete. F-S PLG analysis of SAIC PE 5 SAIC Data

Finishes 5m after construction Is data

7.0 TRANSI Package and Transport Fuel & F-S PE SM Same as KBORR -v
__ ____sludge to TSPF- C)

PACFUEL Package Fuel Start when K-B equip. ORR. LN 21 24.3 27.4 PLG analysis of SAIC PE 0Yr PLO estimate from SAlC C0

overpacks & TSF ready data data (A
TRANSFUEL Transport Fuel to TSF Starts and finishes with PACFUEL. PE SMy. SAIC Date Includes

9M/yr transportation and loading ;c
_tpmg storage

PACSLG Remove and Package Sludge & Start when sludge equip, ORR, F-S PE 7M SAIC Data
Separate Debris overpacks & SF ready. Finishes with 0

fusel removal
TRANSLG Transport Sludge to TSF Starts and finishes with PACSLG. - nckjded with PACFUEL

9.0 & TEMPSTOR Slor. Fuel & Sludge in TSF Starts with fuel or sludge transfer F-S PE 289.4My Alt#2 Ind. Review & SAIC
10.0 between K-Basin Complete and complete. Finishes when stabliNzatlon data

- Pmew .Inn Start i. startedi
1208 STASFAC Design & Construct Stabilization-

STABPD Preliminary Stabilization Facility Starts ater SF storage ADM PE 12 PLO analysis of SAIC PE 2 SAIC Data
Desion & PSAR approved data

STABOK DOE/NRC Review & Approval of Starts after PSAR Is completed LN 6 9.2 12 PLG analysis of SAIC PE 0.7 SAIC Data

_ Stabilzation Facility PSAR data
TECHDEV Stabilization Technology Starts alter SF storage ADM LN 15.2 27.8 37.8 PLG analysis of SAIC PE 19.7 SAIC Data

Developmnent approved data ________

STABFD Stabilization Facility Final Design Starts after PSAR Is approved. LN 13.5 17.6 21.3 PLG analysis of SAIC T 12.3 15.3 18.3 SAlC Data
& SAR Finishes 3m after technology dey - data I

STABFSAR TSF FSAR Preparation Starts after PSAR is approved. 12 PLG analysis of SAIC PE 1.4 SAIC Data
data

STABC Construction of Stabilization Starts alter PSAR & EIS ae LN 19.2 24.9 30 PLO analysis of SAIC LN 100 123 145 SAIC Data
Faceility approved A Ainal design complete _ _ _ data aea SR

STABORR DOE/NRC Approval of FSAR & Starts after FSAR Is complete. F-S PE M Same as KBORR
Stablization Facility ORR Finishes 12m after construction Is

17.0& STORFAC Design &ConstructlInterimInI
0 -____ Storage FacilMy 111.E!E AR E E
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ACTIVITY CONSTRAINT DURATION 1994 DIRECT COST
LUNC. t'gKA

BLOCK MODEL DISTRIBUTION MEAN DISTRIBUTION
DIAG. 0 CODE ACTIVITY DESCRIPTION TYPE 20% MEAN 80% SOURCE/COMMENTS TYPE 20% (M$) 80% SOURCE/COMMENTS

STORPD Preliminary Interim Storage Starts after SF storage ADM
Facilty Desin & PSAR aproved

STOROK DOE/NRC Review & Approval of Starts after SAR Is completed
_ Storage Facility PSAR
STORFO Interim Storage Facility Final Starts after PSAR Is approved.

Design
STORFSAR TSF FSAR Preparation Starts after PSAR Is approved.
STORC Construcilon of Interim Storage Starts after PSAR & EIS are

Facility aoroved & final design complete I
STORORR DOE/NRC Approval of FSAR & Staris after FSAR is complete.

Storage Facihty ORR Finishes 3m after construction Is

140 STAB Stabilize Fuel & Sludge plus Starts when fuel or sudge transport LN 48 53.4 59 PLG analyals of SAIC PE 15.3M SAIC Data for processing
store fuel during processing begins and stabilization and storage data NY+12 and storage

_ acilies are corniete _ _r
19.0 TRANS2 Transport Processed Fuel & Starts ad finisheS with stabilization.

Sludge to Interim Storage
15.0 WASTE Dispose of Wastes Starts ad finishes with stabilization. PE 29 PLG analysis of SAIC PE 3M SAIC Data

data
160 D&D D&D Conditioning Facility Starts when stabilization Is cornplte. PE 60 PLG nalysis of SAIC PE 120 SAIC Data

data
200 INTERIM Interin Storage Operations Starts when stabilization begins. F-S 1. 5r AX#2 Ind. Review

STOR FinIshes 12/31110
PM Program management Starts 6/1/94, finishes wten al fuel h F-S 1/M PLG estimate from SAIC

In Interim storage Data

0
(4

=r

:4.17D
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ACTIVITY
FUNGr PQKA COST
BLOCK MODEL CENTER PER TOTAL PRESENT
OIAG.D CODE ACTIVITY DESCRIPTION START DURATION FINISH DATE PERIOD COST VALUE

KBO K-Basin Operations &&4 77.227 116/610 8/19/97 42 283.29 $258

KBSD K-Basin ShuAdown 1116W) 3i.000 111)703 5/802 90.00 $71

DEC Decion on Spent fuel storage 11/1/94 0.000 11/1S4 1111/94 0.00 50
wih forward

ADM Prepare, review & approve 1/1/94 42/9 1/16/96 0.20 $0

EIS Prepare., review & approve 1/31/95 5/206 W2S'95 1.00 $1

10 CHAR CharacterizationofFuelA fil4 417/98 54S6 $11

20 PAC Packaging Fuel & Sludge in

KBSAR Update K-Basin SAR 42 . 7/95 5/17MS $0

KBOK DOE Approval of K-Basin SAR 7/2/95 5.000 12/1/9 18/95 0.03 $0

GETOP Procre Fuel & Sludge 7 7/2098 t/9,97 $42
Qveroacks

GETBEQ Procure KBasin Overpack 7/2/96 22 1012605 $4
EQAromeot

INBEC Inst K-BasiOverpack 296 .0 & 9 7/94. 4

GETSLGEO Procut.SludgeRemovM 7a% 11 II$
_______ plent

INSLGEQ Instal Sludge Removal 11/6/N 2/28/8 6/28/97 2.50 $2
______E~ineot

KBORR K-BasinORR 11/9 23.400 1019/98 10/28/97 5.00 $5

30 PREPTRANS Prepare for Fuel & Sludge
T________Iransmit

SARPI Dnlgn Casks & Prepare SARP 42/96 1&10/96 IF596 1.00 $1

SARPIOK DOEReview&Appiwvaiof 10110/96 4000 28/97 12/10/96 050 $0
SARP

GETCASKI P(ocure Casks & RR Cars 15/98 6/27/98 4/197 11.00 $10

TRANSIORR Conduct Transportation ORR 2/8 7 17.550 7/28/98 1113/97 1.00 $1

6.0 DEBRIS DisposeorDeis 10/2&a98 36.300 11/6/01 5/3W 10.00 $8

80 WATER Clean-up Rad Water frorn K-B 11/601 24.00 117/02 11W601 18.00 $14

4O & TSF Design & Construct TSF

0

(D

00

CD

;a

C
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ACTIVITY
VUNa . - gRA COST
BLOCK MODEL CENTER PER TOTAL PRESENT
DIAG. CODE ACTIVITY DESCRIPTION START DURATION FINISH DATE PERIOD COST VALUE

TSFPD Pre~lmlnaryTSFDesign&PSAR 412/95 12000 4/1/96 10/1/9 1.00 $1

TSFOK DOE Review & Approval of TSF 4// 1/18 26196 030 $0
______PBAR

TSFFD TSFFial design 101/9 10/13196 47/96 0.50 50

TSFFSAR TSF FSAR pteparatlon Il/IS/SC 12000 11/19)97 5/20W7 1.40

TSFC TSF Construction 11/18/96 5/29/98 824/97 $58

TSFORR TSFFSARappoval&ORR 11/19/97 11300 1012898 5/98 8 5.00 $4

7.0 TRANSI Pwackg "n Transport Fuel &
______Sludg. to TSF

PACFUEL Pad e Fue 10/28/ 1 11/299 10.00 20.25 $17

TRANSFUEL Transport Fuel to TSF 10/28/98 24.300 11116W8 11/2/99 14.00 28.35 $24

PACSLG Remove and Package Sludge & 10/28,98 24,300 11/6=0 1/2199 2.50 506 $4
Separate Debris

TRANSLO Tramu SUAtolSF 10(28W 241.0 11/2/ 000 000 
9.0 & TEMPSTOR Store Fuel & Sudge In TSF 11160 0.500 11121/00 11/1400 2.80 0.12 $0
20.0 between K-Basin Complete and

Pr oesnn Sa
12,0 & STABFAC Design & Consruct Stabilization

0 _______Factv

STASPD Preimnay Stabilon Facility 4/2/96 12.000 41/96 101/95 2.00 $2

STABOK DOE/NRC Review & Approvao 4/1196 mw697 /1996 0.70 $1
______Slabizallon Facility PSAR

TECHDEV Stabilization Technology 42 26197 S/29. $19
DeveloixpentI

STABFD Stabilizaton Fac Final Design 4196 10/25/97 122596 $14
& FSAR

STABFSAR TSF FSAR Preparation 16/97 12.000 1/698 7/8/917 1.40 $1

STABC Construcion of Stabilization 104257 11229 I 1/&W98 $129
Facil-ty

STABORR DOE/NRCApprovalofFSAR& 10/25/97 36.9D0 11/21/00 5/10/99 5.00 $4
Stabilization Facility ORR

21.0£ STORFAC Design & ConstructInterim
iaO IStorpo. FacilityM

C>

C
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n

CD.

=5



PATHFWD.XLS 1I1t/94 6:18 PM

ACTIVITY
tUNCI. PgA COST
BLOCK MODEL CENTER PER TOTAL PRESENT
DIAG . CODE ACTIVITY DESCRIPTION START DURATION FINISH DATE PERIOD COST VALUE

STORPD PrelImInary Iredo Storage
Facility Design & PSAR

STOROK DOE/NRC Review & Approval of
_______Storso. Facility PSAR

STORFD Interim Storage Facility Fial
Desk.n

STORFSAR TSF FSAR Preparation
STORC Constuction of Interim Storage

Facilt
STORORR DOE/NRC Approval of FSAR &

Storage Facility ORR

14.0 STAB Stabilize Fuel & Sludge plus 2tlIAD 2/603 27 20.58 $93
store fuel during processing

19o TRANS2 Transport Processed Fuel &
Studo to Interim Storage ________

15.0 WASTE Dispose of Wastes 11/21/00 53.000 4/22 5 2003 0.30 $0

16.0 D&D D&D Cordiloning Facility 4/22/05 60.000 4/23/10 I&23f7 9000 $6t

20.0 INTERIM ritedn Storage Operatioos 11/21= 121.271 12/31/10 12/11/05 2 1518 $11
STOR
PM Programmanagemeni 6/1/94 130.727 4/22lM 11/11/99 09 11439 597

K-Basin PVof Total Costs $563

=r

-.

C+
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4npJM Assumplions

days per
month 30,4375 DAYS
Real
interest
rate 3% IRATE
Prje
start 61/94 START
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Forecast: Recommended Path Forward Fuel Removed from K-Basin Cell: 036

Statistics: value
Trials 2000
Mean 6/6/01
Median (approx.) 5/6/01
Mode (approx.) 4/21/01
Standard Deviation 183.81
Variance 33,787.83
Skewness 1.16
Kurtosis 6.22
Coeff. of Variability 0.00
Range Minimum 5/24/00
Range Maximum 4/27/05
Range Width 1,799.20
Mean Std. Error 4.11

Percentiles:

Percentile Value (approx.)
0% 5/24/00
5% 10/5/00

10% 11/10/00
15% 12/8/00
20% 1/3/01
25% 1/28/01
30% 2/19/01
35% 3/12/01
40% 4/3/01
45% 4/19/01
50% 5/6/01
55% 5/30/01
60% 6/22/01
65% 7/18/01
70% 8/16/01
75% 9/17/01
80% 10/20/01
85% 12/3/01
90% 1/30/02
95% 4/26/02

100% 4/27/05

End of Forecast

Attachment G-3G-107
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Forecast: Recommended Path Forward Fuel Stabilized Call: Q53

Statistics: VAue
Trials 2000
Mean 4/11/06
Median (approx.) 1/5/06
Mode (approx.) 11/25/05
Standard Deviation 516.66
Variance 266,938.43
Skewness 1.75
Kurtosis 10.84
Coeff. of Variability 0.01
Range Minimum 8/26/03
Range Maximum 5/1/20
Range Width 6,092.85
Mean Std. Error 11.55

Percentiles:

Percentile Value (aoiroxJ
0% 8/26/03
5% 7/4/04

10% 10/11/04
15% 12/30/04
20% 3/6/05
25% 4/27/05
30% 6/26/05
35% 8/15/05
40% 10/4/05
45% 11/23/05
50% 1/5/06
55% 3/8/06
60% 5/4/06
65% 7/8/06
70% 9/19/06
75% 12/13/06
80% 3/13/07
85% 7/8/07
90% 12/31/07
95% 11/6/08

100% 5/1/20

End of Forecast

Attachment G-3G-108
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Forecast: Recommended Path Forward Total Cost Cell: T59

Statistics: Value
Trials 2000
Mean 1208
Median (approx.) 1204
Mode (approx.) 1203
Standard Deviation 51
Variance 2564
Skewness 0.49
Kurtosis 3.44
Coeff. of Variability 0.04
Range Minimum 1066
Range Maximum 1432
Range Width 365
Mean Std. Error 1.13

Percentiles:

Percentile M$ (approx.)
0% 1066
5% 1133

10% 1147
15% 1156
20% 1164
25% 1171
30% 1178
35% 1185
40% 1191
45% 1198
50% 1204
55% 1210
60% 1218
65% 1224
70% 1231
75% 1239
80% 1248
85% 1259
90% 1275
95% 1298

100% 1432

End of Forecast

Attachment G-3G-109



ACTIVITY CONSTRAINT DURATION 1994 DIRECT COST
gUR. FgkA ~

BLOCK MODEL DISTRIBUTION MEAN DISTRIBUTION
DIAG.# CODE ACTIVITY DESCRIPTION TYPE 20% MEAN 80% SOURCE/COMMENTS TYPE 20% (M$) 80% SOURCE/COMMENTS

KBO K-Basin Operations Starts 6/1/94 Ends when fuel and F-S PE 13M+ A102 ind. Review
studoIelsreoved 4 yr

KBSD K-Basin Shutdown Starts when fuel & sludge are PE 36 Task 008 19 PE 90 AU2 Ind. Review
removed,

DEC Decision on Spent fuel Sitorage Assumed 11/1/1994 0 0
m___ath foward

ADM Prepare, review & approve Stars after SF path forward decision LN 4 5 8 EA etC PE 0.2 PLG estimate
NEPA ADM I _

EIS Prepare, review & approve Starts 3m after ADM starts LN 13 15.6 18 Task 217 PE I PLG estimate
Interim action 21S & ROD

1.0 CHAR CharactedzationofFuel& Starts6/1194 LN 30 46.2 60 Task217 U 6 12 18 AW2Ind. Review
_____Sludge _.

2.0 PAC Packaging Fuel & Sludge In K-

KBSAR Update K-Basin SAR Starts after SF storage ADM PE 3 02002A? PE BOK Licensing analysis, Rev2.
amroved

_KBOK DOE Approval of K-Basin SAR Starts alter BAR Is completed PE 5 021 02A? PE 30K LIcensi analysis, Re2.
GETOP Procure Fuel & Sludge Starts after BAR is completed LN 30.9 36.8 42 Tasks, 050, 055 PE 36M 45M 54M SAIC Data

. Overoacks
GETBEC Procure K-Basin Overpack Starts after BAR Is completed LN 4 6.7 9 Task 025 PE 4.SM SAIC Data

Eouloment
INBED Instai K-Basin Overpack Starts when procurement done & EIS 3 Task 030 PE 3.8M SAIC Data

EquIpment approved ._ __I
GETSLGEQ Procure Sludge Rcmoval Starts after SAR Is completed UN 10.7 18.2 21 Task 100,120 PE 20.2M SAIC Data

Eulcment __.
INSLGEQ Install Sludge Removal Starts when procurement done & EIS LN 12.5 15.4 18 Task 110 PE 21.M SAIC Data

Egulornent aporoved
KBORR K-Basin ORR Start after sludge equip procured. F-S Ext of Task I15 & 021 PE SM Licensing analysis, Rev2.

Finished 3m after K-B ready to :ack past Con
30 PREPTRANS Prepare for Fuel & Sludge

SARPI Design Caska & Prcpare SARP Stats after SF storage ADM LN 17.1 18 19 Task 070 PE I Lcensing anatysis. Rev2.
aoroved

SARPIOK DOE Review& Approval of Starts after SARPIscompleted 4 Task071 PE 0.5 Ucensng analysis, Rev2.
SARP .. ._._...

GETCASKI Procure Casks & RR Cars Start when SARPI is half done. LN 27.1 29 31 Tasks 071, 075,080 PE It SAIC Data
_ _ _ _ _ _ _ _085 _ _.. ..

TRANSIORR Conduct Transportation ORR Starts after SARP approved. Ends F-S Task 087 PE 1 Licensing analysis. Rev2.
1 m_ after casks & RR car delivered

6.0 DEBRIS Dispose of Debris Starts with sludge removal and F-S Task 330 PE to SAIC Data
finishes 12m alier sludge removal
cornmete

8.0 WATER Clean-up Rad Water from K-B Starts aflter fuel, sludge & debri are PE 24 Task 350 PE Is SAIC Data

+0& TSF Design&ConstructTSFm
1S0 1____ __________

' Changed Distributions are In bold orint and underlined.

:Crn
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Sensitivity Case: Impact of Reduced Uncertainty of Selected K-Basin Tasks PATHFWDS.XLS 10119/94 11:21 AM



ACTIVITY CONSTRAINT DURATION 1994 DIRECT COSTFl-tr. P-gtr
BLOCK MODEL DISTRIBUTION MEAN DISTRIBUTION
DIAG. # CODE ACTMITY DESCRIPTION TYPE 20% MEAN 80% SOURCE/COMMENTS TYPE 20% (M$) 80% SOURCE/COMMENTS

TSFPD Preliminary TSF Design & PSAR Starts after SF storage ADM PE 9 254_17 PE 2 SAIC Daa
arioroved

TSFOK DOE Review & Approvau of TSF Starts after PSAR Is completed LN 8 9 12 25617 PE 0.7 SAIC Data
PSAR

TSFFD TSF Final deslgn Starts after PSAR Is approved. LN 96 12.4 15 259 17 PE 19.7 SAIC Data
TSFFSAR TSF FSAR preparation Starts when PSAR ls approved 12 257 17 T 7.5 10 126 SAIC Data
TSFFSOK TSF FSAR Approval 258 17
TSFC TSF Constructlon Starts after PSAR & EIS ae LN 17.1 18 19 260_17 LN 55 64 72 SAIC Data

approved & final design complete
TSFORR ORR Duration After Finish of Stars after after construction 5 262_17 PE 5 SAIC Data

constructlan complete. Finishes in 5 m, or 3 m
after FSAR complete, whichever Is m

7.0 TRANSi Package and Transport Fuel & o
__________Sludo.i to TSrO

PACFUEL Package Fuel Start when K-B equip, ORR, LN I& 4 25.6 Task 060 PE 10/Yr PLG estimate from SAIC
overoacks & TSF ready dae

TRANSFUEL Transpcr FuA to TSF Starts and finishes with PACFUEL. F-S Task 065 PE 5M yr+ SAIC Date Includes
9M"y transportation and loading

_________________________temn slorane
PACSLG Remove and Package Sludge & Start when skudg equip, ORR. F-S 13002 PE 7M SAIC Data C

Separate Debris overpacks & SF ready. Finishes with
fuel rennl

TRANSLG Transport Sludge to TSF Stars and finshes with PACSLG. F-S 065 07 Included with PACTUEL
9.0 & TEMPSTOR Store Fuel & Sludge in TSF Starts with fuel or sludge transfer F-S 264_20 PE 2.8Mt Alt2 Ind. Review & SAIC
10.0 between K-Basin Complete and complete. Finishes when stablization data

______Procession Sl.rt Isaere-
12.0 & STABFAC Design & Con:iruct Stabilization

130 ~Facility W M E0
STABPD Prellminary Stabilization Facility Starts after SF storage ADM PE 12 Task 215 12 PE 2 SAIC Data

1 Deskn & PSAR aporoved
STABOK DOE/NRC Review & Approval of Starts after PSAR ts completed LN 6 9.2 12 Task 220 PE 0.7 SAIC Data

Stabilizatlon Facility PSAR
TECHDEV Stabilization Technology Starts after SF storage ADM LN 15.2 27.8 37.8 Task 226 PE 19.7 SAIC Data

Development approved
STABFD Stabilization Facility Final Design Starts after PSAR Is approved. LN 13.5 17.6 21.3 Task 230 T 12.3 15.3 18.3 SAIC Data

& FSAR Finishes 3m alter technolopy dev
STABFSAR TSF FSAR Preparation Starts after PSAR Is approved. 12 Task 227 PE 1.4 SAIC Data
STABC Construction of Stabilization Starts after PSAR & EIS ae LN 19.2 24.9 30 Task235,23613 LN 100 123 145 SAIC Data

Facility approved & nal deskin complete
STABORR DOE/NRC Approval of FSAR & Starts after FSAR Is complete. F-S Task 240 PE SM Same as KBORR

Stablization Facility ORR Finishes 12m after construction Is

17.0 & STORFAC Design & Construct tnterft
160 ____ IStoaoe FacIliy

STORPD Preliminary Inteim Storage Starts after SF storage ADM
Facility Desion & PSAR ?apoved

' Changed Distributions are In bold print and underlined.

Sensdtivity Casm: Impact of Reduced Uncertainty of Seleced K-Basin Tasks PATHFWDS.XLS 10119,S4 11:21 AM



ACTIVITY CONSTRAINT DURATION IM DIRECT COST
FUNG1.1 FgKA
BLOCK MODEL DISTRIBUTION MEAN DISTRIBUTION
DIAG. 0 CODE ACTIVITY DESCRIPTION TYPE 20% MEAN 80% SOURCE/COMMENTS TYPE 20% (M$) 80% SOURCECOMMENTS

STOROK DOE/NRC Review & Approval of Starts after SAR Is completed
Stgro. Facility PSAR

STORFD Interim Storage Facility Final Stas after PSAR Is approved.
Desion

STORFSAR TSF FSAR Preparation Starts after PSAR Is appoved.
STORC Construction of Interim Storage Starts after PSAR 9 EIS ar

Facility aporoved A fnal deskin complete. ..
STORORR DOE/NRC Approval of FSAR & Starts after FSAR In complete.

Storage Facilty ORR Finish" 3m after constnuction Is

14.0 STAB Stabilize Fuml & Sludge plus Starts when fuel or sludge transport LN 48 53.4 59 2454A PE 15.3M SAIC Data for processing
store fuel during processing begins and stabilization and storage NYr+12 and storage

- - facIliten are crie a M___ . .. __
19.0 TRANS2 Transport Processed Fuel & Starts ad finishes with stabiization.

Sludge to ljterim Storaoe
15.0 WASTE Dispose ofWastes Startsadfinisheswithstabtization. PE 29 Tasks 400A05,407 PE .3M SAIC Data
16.0 D&D D&D Condbolng Facility Starts when stabflization Is complete. PE 60 Tasks 006,2112247 PE 120 SAIC Data

20.0 INTERIM Interin Storago Operations Starts when stabfzation begins. F-S 1.5Nr At#2 ind. Review
STOR _FinIshes 1231/10 .I ... _
PM Program management Starts 6/1/94. finishes when al fuel Is F-S t/m PLG estimate from SAIC

lin it.rn storaae . . Data

C.-

1+

'Changed Distributions are in bold print and underlined.
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Sensitivity Case: Impact of Reduced Uncertainty of Selected K-Basin Tasks

ACTIVITY
IUNG1. PgKA COST
BLOCK MODEL CENTER PER TOTAL PRESENT
DLAG. S CODE ACTMTY DESCRIPTION START DURATION FINISH DATE PERIOD COST VALUE

KEO K-Basin Operations 6/1/94 77.227 116/00 8/19/97 42 283.29 $258

KBSD K-Basin Shutdown 11 /S 36.000 11/7103 5/8/02 90.00 $71

DEC Declsion on Spent fuel Storage 11/1/94 0.080 11/1194 1111194 0.00 $0
c_____ ath forward

ADM Prepare. review & approve 11/1194 42 1116195 0.20 $0
_____NEPA ADM

EIS Prepare, review & approve 1/31/96 S2M W2595 1.00 $1
______interlm action EIS & ROD

1.0 CHAR CharacterizationofFuel& 611/94 4'7/98 SIM $11
_Sludoe

2.0 PAC Packaging Fuel & Sludge In K-

KBSAR Update K-Basin SAR 4/2/96 3.XYJ 7/2/95 5/17/96 0.08 $0

KBOK DOE Approval of K-Basin SAR 7/2/96 S.0fl 12/1/96 9/16/96 0.03 $Q
GETOP Procure Fuel & Sludge 7/2/96 7/2098 1/9/97 $42

GETBEC Procure K-Bain12/95 4.W $4
-_ Eouloment

INBEQ Instal K-Basin Overpack 5/20/96 3.000 19/96 7/4/96 4.50 $4
_ Fuloment

GETSLGEQ Procure Sludge Removal 7/2/95 111819 36 20.20 $IQ
______ _________ ouioment _______

INSLGEQ Instal Sludge Removal 11 6 962/18198 62197 2.50 $2
____ _______Foulomenit-

KBORR K-Basin ORR 11/6/96 18.400 &/20/98 613/97 6.00 $5

3.0 PREPTRANS Prepare foI ul&Sug

SARPI Design Casks & Prepare SARP 4/2/96 1110196 1t/ 1.00 $1

SARPIOK DOE Ruvlew & Approval of 10/10/96 4 2/8/97 12/10196 0.50 $0
SARP

GETCASKI Procur. Casks & RR Cars 1/5/96 711.00 $10

TRANSIORR Conduct Transportation ORR 2/8/97 17.550 7/28/98 1113/97 1.00 51

6.0 DEBRIS Dispose of Debris 10/28/98 3X300 11/601 5/300 10.00 $8

8.0 WATER Clean-upRadWaterfromK-B 11/6100 24.ODO 11/7102 11/6/01 18.00 $14

4.0& TSF Design &ConstructTSF

* Changed Distributions are In bold print and underlined.
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Sensitivity Case: Impact of Reduced Uncertainty of Selected K-Basin Tasks

ACTIVITY
.UNMt. WKA COST
BLOCK MODEL CENTER PER TOTAL PRESENT
DIAG. # CODE ACTIVITY DESCRIPTION START DURATION FINISH DATE PERIOD COST VALUE

TSFPD Preliminary TSF Design & PSAR 4M2/95 12.000 4/11M 101/95 1.00 $1

TSFOK DOE Review & Approval of TSF /1/96 1111896 7/2/96 0.30 $0
PSAR

TSFFD TSF Final design 10/1/95 119/97 5/21/96 0.50 $0
TSFFSAR TSF FSAR nreperation 11/18/96 12.000 11/19/97 5/2M7 140
TSFFSOK TSF FSAR Approval 11/19197 7.ODD 6/20 98
TSFC SF Construction 2 24197

TSFORR ORRDurtion After Finishbof 11/19117 5.000 rwS

70 TRANSI Package anid T ransport Fuel &

PACFUEL Package Fuel 10128198 11/GtV 1112/99 10.00 2025 $17

TRANSFUEL Tramnsport Fuel to TSF 10/28911 24.30D 11/600 11/2/99 14.00 2835 $24

PACSLG Remove and Package Skdge & 10/2/WU 24.300 11/600 1112199 2.50 5.06 14
Separate Debris

TRANSLG Transport Sludge to TSF 10/28/98 24300 1 0.00 0.0
19.0& TEMPSTOR StoreFuel&SludgeinTSF 1116100 0.6W 1121M 11/14=0 2.80 012 $0
10.0 between K-Basin Complete and

______Procntina Strt
12.0£ STARFAC Design & Construct StbnIor,

STASPO Preliminary Stabilization Facility 42/95 12.000 M1/96 1011195 2.00 $2
esion & PSAR

STABOK DOE/NRC Review & Approval of 4196 I 697 19/96 0.70 $1
p. tattidet Fachlty PSAR

TECHDEV Stabation Technology M 7/26"7 5/" Sig

STABFD Stabiation Facilty Final Design 4/1/96 10125/97 1225/96 $14
_____& PSAR

STABFSAR TSF FSAR Preparation 1097 2 1698 7//7 .1
STABC Construction of Stabilization 1025/97 11/22/99 1 1/8/98 $129

lFacility
STABORR DOEMNRCApprovaofFSAR& 10225,97 38.900 11/21t 6/lQ/99 5.00 $4

C, Stablifltion Facility ORR

17.0 & STORFAC Design A Constuct Interim
(1) lao.. I__ _ Storso. Facility

STORPO Preliminary Interim Storage
Fpci Desin It PSAR

W Changed Distributions are in bold print and underlined.
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Sensitivity Case: Impact of Reduced Uncertainty of Selected K-Basin Tasks

ACTIVITY
FUNC;. PgRA COST
BLOCK MODEL CENTER PER TOTAL PRESENT
DIAG.# CODE ACTIVITY DESCRIPTION START DURATION FINISH DATE PERIOD COST VALUE

STOROK DOE/NRC Review&Approvalof
Storage Fac~ity PSAR

STORFD Interi Storage FaciUlty Final
Deion

STORFSAR TSF FSAR Preparation
STORC Construdcon of interim Storage

Facility
STORORR DOEPNRC Approval of FSAR &

Storage Fachy ORR

14.0 STAB Stabize FuL & Siudge pls 11121,00 53.M 2103 27 120.58 93
store fuel durtig processng

6 9.0 TRANS2 Transport Proces Fuel
Sludae to Interim Storpge

150 WASTE DisposeofWastes 11/21/00 53000 4/22)05 21/03 0 30 s0
D&D D&D Conditioning Facility 42205 60.000 423/10 10123=V7 90.00 $61

20.0 INTERIM Intene Storage Operations 11121100 121.271 12131110 12/11/05 2 15.16 $11
STOR I
PM Program management 61/94 130.727 4=22 1 11111/99 0.9 114.39 197

K-Basin PV of Total Costs $63

* Changed Distributions are In bold print and underlined.

C,

Ca

C3)

-c:

0

00

C.-
C)
=n

to

G')

IWs

Input Assumptions
Average
days per
month 30.4375 DAYS
RoTa
interest
rate 3% IRATE
Protect
start 611/94 START
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Sensitivity Case: Impact of Reduced Uncertainty of Selected K-Basin Tasks
Forecast: Recommended Path Forward Fuel Removed from K-Basin Cell: 036

Statistics: Value
Trials 500
Mean 12/16/00
Median (approx.) 11/28/00
Mode (approx.) 9/24/00
Standard Deviation 148.63
Variance 22,091.04
Skewness 0.97
Kurtosis 4.75
Coeff. of Variability 0.00
Range Minimum 1/24/00
Range Maximum 11/29/02
Range Width 1,040.52
Mean Std. Error 6.65

Percentiles:

Percentile Value (aporox.)
0% 1/24/00
5% 5/26/00

10% 7/1/00
15% 7/25/00
20% 8/15/00
25% 9/10/00
30% 9/25/00
35% 10/10/00
40% 10/26/00
45% 11/12/00
50% 11/28/00
55% 12/12/00
60% 12/28/00
65% 1/16/01
70% 2/3/01
75% 3/5/01
80% 3/27/01
85% 5/4/01
90% 6/20/01
95% 9/25/01

100% 11/29/02

End of Forecast

Attachment G-3G-116
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Sensitivity Case: Impact of Reduced Uncertainty of Selected K-Basin Tasks
Forecast: Recommended Path Forward Fuel Stabilized Cell: 053

Statistics: VW1h1
Trials 500
Mean 3/13/06
Median (approx.I 12/11/05
Mode (approx.) 4/30/05
Standard Deviation 464.28
Variance 215,558.82
Skewness 1.25
Kurtosis 5.27
Coeff. of Variability 0.01
Range Minimum 2/4/04
Range Maximum 1/23/12
Range Width 2,909.64
Mean Std. Error 20.76

Percentiles:

Percentile Value laporox.)
0% 2/4/04
5% 8/6/04

10% 11/18/04
15% 1/10/05
20% 2/21/05
25% 4/15/05
30% 6/3/05
35% 7/21/05
40% 9/11/05
45% 10/26/05
50% 12/11/05
55% 1/31/06
60% 4/8/06
65% 5/31/06
70% 8/13/06
75% 11(14/06
80% 2/4/07
85% 5/26/07
90% 10/29/07
95% 6/13/08

100% 1/23/12

End of Forecast

Attachment G-3G-117
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Sensitivity Case: Impact of Reduced Uncertainty of Selected K-Basin Tasks
Forecast: Recommended Path Forward Total Cost Cell: T59

Statistics: Yalue
Trials 500
Mean 1181
Median (approx.) 1176
Mode (approx.) 1176
Standard Deviation 47
Variance 2205
Skewness 0.38
Kurtosis 3.03
Coeff. of Variability 0.04
Range Minimum 1036
Range Maximum 1325
Range Width 289
Mean Std. Error 2.10

Percentiles:

Percentile MS (aporox.J
0% 1036
5% 1110

10% 1124
15% 1133
20% 1140
25% 1147
30% 1154
35% 1159
40% 1165
45% 1170
50% 1176
55% 1182
60% 1188
65% 1195
70% 1202
75% 1208
80% 1219
85% 1233
90% 1245
95% 1262
100% 1325

End of Forecast

Attachment G-3G-118


